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' DATA SUMMARY AND ANALYSIS FOR BAT AND WATER
QUALITY BASED EFFLUENT LIMITATIONS

This document is 2 summary of the data evaluations that were performed for the purpose
of determining the appropriate effluent limitations for Dlscharge 001 and Discharge 002
for the renewal of the NPDES permit for the Molycorp mine at Questa New Mexico, NM
0022306. The effluent data from the Discharge Monitoring Reports (DMRs) and recently
conducted, but unrelated to the NPDES permit, remedial investigation (RI) studies were
evaluated to determine if there was a technical basis for continuing to monitor all of the

parameters in the previous permit. The data from the RI studies provided data on a .

number of additional parameters that were not limited in the previous permit. The data

from the RI studies and the existing USGS data wére-evaluated to characterize the . ..

ambient stream concentrations above the discharge. “These data allowed the calculation
of a prOJected worst case in stream waste concentration (IWC) for each parameter and
direct comparison of the IWC thh the most stringent New Mexico stream standard (July
2005). This comparnson allows a-determination of whether a discharge causes, has a
reasonable potential to cause, or contnbutes to an in stream excursion above the water
quality standard.

Reasonable Potentié‘l I

Arsenic, C.opper, Lead, and Zinc

‘The reasonable potential' analysis, using conservative aSsumptions and the 2.14 multiplier

(from the Region 6 IWC procedure) for the mean effluent values indicates that there is a
substantial margin between the predicted worst case in stream waste concentration (Cd)
and the most stringent water quality standard for these parameters. Monitoring for these
parameters can be removed from the permit or reduced to quarterly.

Mercury and Cyanide

The mdnitoring demonstrates that mercury and cyanide were either absent or not present
in detectable amounts. In this case, it is appropriate to depend on the certification of the

permittee that these substances are not believed to be present. Monitoring for these.

parameters should be removed from the permit.
Additional Trace Metals
The reasonable potential analysis indicates that there is a substantial margin between the

predicted worst case in stream waste concentration (Cd) and the most stringent water
quality standard for antimony, barium, beryllium, chromium, cobalt, nickel,

selenium, silver, thallium and vanadium. The data confirms that permit monitoring

is unnecessary for these metals.

Executive Summary of Data Analysis
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Best Available Treatment

The existing concentration limits for flow, pH, Chemical Oxygen Demand, Total
~ Suspended Solids, fluoride, iron, molybdenum, and manganese have effluent
limitations that are not based on water quality standards. The effluent limitations for the
parameters in this section are not water quality based effluent limitations (WQBELS).
The effluent limitations are based on Best Available Treatment and are not calculated
from stream standards, stream background concentrations, and stream flows and
permitted capacities. Monitoring is required and is not dependent on the calculation of
Reasonable Potential. There is new data on many of these parameters from both the plant
discharge and from the special RI studies that have been performed. This data has been
‘summarized, but has not been used to develop or evaluate effluent limitations.

BAT effluent guidelines are established in the Clean Water Act as the principal national -
means to control the direct discharge of pollutants where state standards for parameters
have not been implemented, or where economically available treatment technologies are
available for an industrial subcategory. The uniform application of secondary treatment
standards for BOD and TSS for municipal discharges is a' good example of effluent
guidelines that are applied nationwide. '

The mass limits for fluoride, molybdenum, and manganese are BAT limitations. - The
- effluent limitations for these parameters were not evaluated at this time. The BAT based
effluent limitations in the new permit are expected to be the same as the existing .
permit. (A reevaluation of the basis for the old BAT limits may be appropriate, in
- some cases.)

Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have
little. meaning since most of the concentration values are “less than” values that are far

- below the concentration limits and the calculation of a mass loading for these parameters
is a function of the ‘less than” value used in the calculation. Reporting these mass
values has little value and the requirement to calculate and report should be
removed from the permit.

pH (Outfall 002)

e The range of pH values for this discharge was 7.0 to 7.8,
e The median monthly low pH value was 7.28. The median monthly high pH value
was 7.48. ‘

Conclusion: The pH is well characterized. The data set has over 200
“measurements, shows low variability, and has no outliers that are close to levels
‘of regulatory concern.

- Executive Summary of Data Analysis
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TOTAL SUSPENDED SOLIDS (TSS) éBncex{fration (Outfall 002)

e The maximum TSS value for the 50 month period was 7.2 mg/L and was the only
detected measurement.

e The absolute range of TSS values for this dlscharge could be estimated to be
between 2to 7.2 mg/L.

Conclusion: The TSS concentration is well characterized. The data set has a
median of “less than” 4 mg/L and has no outliers that are close to the BAT levels
" of regulatory concern - 30 mg/L..

CHEMICAL OXYGEN DEMAND (COD) concentratfon (Outfall 002)

o The range of COD values for this discharge could be estimated to be between 5
to 25 mg/L. : ,

Conclusion: The COD concentration is well characterized. The data> set has a

median of “less than” 10mg/L and has no outliers that are close to the levels of
regulatory concern - 90 mg/L.

FLUORIDE concentrations (Outfall 002)

The existing effluent limitations are based on Best Available Treatment or Best

Professional Judgment and are not calculated from stream standards, stream background
concentrations, and stream flows and permitted capacities. Monitoring is required and is
not used in the calculation of Reasonable Potential. :

DMR data

e The range of fluoride values for the 50 month period was 0.94 - 2.0 mg/L;
o The variability is low. The coefficient of variation is 16.0 %.

Conclusion: The fluoride concentration is well characterized. The measured
and predicted outliers are below the BPJ regulatory level of concern - 3.0 mg/L.

FLUORIDE Mass (Outfall 002)

e The range of fluoride mass values for this discharge was approxnmately 341099
pounds per day.
o The variability is moderate The coeﬁ'iment of varlatlon is 18.6%.

Conclusion: The fluoride mass is well characterized. The data set has one value
above the level of regulatory concern, 8.75 1b/day, which may be an outlier.
There is reasonable potential for fluoride mass to exceed the existing effluent
llmltatlon '

Executive Summary of Data Analysis
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MANGANESE Concentration (Outfall 002)

DMR Data

e The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L.
o The variability is moderate. The coefficient of variation is 25.6%.

RI Data Set

The RI data was taken between November 2002 and April 2004 at approximately
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall

/002 Pipe. - | -

e The range of manganese values for the RI data set was 0.46 to 0.73 mg/L. . -
e The mean manganese concentration for the RI data set is 0.61 mg/L.

Conclusion: The manganese concentration is well characterized. The data
shows moderate variability, and has no outliers that are greater than the BAT
level of regulatory concern, 1.5 mg/L.  The mean was characterized in two
separate data sets in the 0.61 to 0.67 range. : '

MANGANESE Mass (OUTFALL 002)

e The range of manganese mass values for this data set was 1.6 to 4.1 #/day.
e The variability is moderate. The coefficient of variation is 22.6%.

Conclusion: The manganese mass is well characterized. The data set has no
values above the level of regulatory concern, 4.38 #/day. There are several
values within two standard deviations of the standard, suggesting that the value
of 4.1 #/day is not an outlier. Treatment modifications were performed to
reduce the manganese mass. ' '

MOLYBDENUM Concentration (Outfall 002)
DMR Data
e  The range of molybdenuin values for this discharge was approxirhately 1.1to 1.8

mg/L. -

e The variability is low. The coefficient of variation is 13.1%.

Executive Summary of Data Analysis
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RI Data Set o

The RI data was taken between November 2002 and April 2004 at approximately

_ quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall

002 Pipe.

o The range of molybdenum values for the RI data set was 1.1to 1.4 mg/L.
e The mean molybdenum concentration for the RI data set is 1.2 mg/L. .

~Conclusion: The molybdenum concentration is well characterized. The mean

was characterized in two separate data sets in the 1.2 to 1.37 range. The data

shows low variability, and has no outliers that are close to the levels of

regulatory concern - 5.03 mg/L. There is no. reasonable potential for
~ .molybdenum concentration to exceed the existing BAT/BPJ effluent limitation.

MOLYBDENUM Mass (Outfall 002)

"DMR data set

o The range of molybdenum mass values for this discharge was 4.3 to 7.2 #/day.
* The variability is low. The coefficient of variation is 13.5%.

Conclusion: The molybdenum mass is well characterized. The data set has no
values close to the level of regulatory concern, - 14.7 # per day. There is no
reasonable potential for molybdenum mass to exceed the existing BAT effluent
limitation. '

IRON TOTAL Concentration (Outfall 002)

DMR data

o The range of iron values for this data set could be estimated to be between 50 and

280 pg/L.
RI Data Set

The RI data was taken between November 2002 and April 2004 at approximately
" quarterly intervals. There are twelve samples taken at two sites, Qutfall 002 and
Outfall 002 Pipe. Only two values were measured in this data set. :

e The range total iron values for was 25to 170 pg/L. |
Conclusion: The iron (total) concentration is well chafactérlzed The data set

has a median of “less than” 100 pg/L and has no outliers that are close to the
levels of regulatory concern - 600 pg/L.

Executive Summa)y of Data Analysis
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IRON, TOTAL, (Iron) Mass (Outfall 002)

e The range of iron mass values for thls discharge could be estlmated to be 0.2to
1.38 #/day.

Conclusion: The iron (total) mass is well characterized. The data set has over
50 measurements. The data set has a median of 0.43 #/day based on
calculations using 100 pg/L as the concentration and has no outliers that are
close to the levels of regulatory concern, 1.75 #/day.

~ Water Quality Based Effluent Limitations

There is additional data that has been generated on a number of parameters since the last
permit for this discharge was issued. The new data includes the plant discharge data on
seven metals and cyanide that have been generated monthly as a Discharge Monitoring
Report (DMR) requirement, plant discharge data on twenty two metals on grab samples

. taken from the grab samples of 002, and data from the Red River at numerous sites in

three discrete segments of the river (RI data). These data were summarized and
discussed in the Data Analysis and Discussion document. Spreadsheets of the raw data
and spreadsheets with parameters of interest extracted and summarized are included in

the data package.

The data for these parameters were evaluated using the procedures for determining the
potential to exceed numeric criteria, given in the Region VI Implementation Guidance for
State of New Mexico Standards for Interstate and Intrastate Streams. This procedure

- uses ambient concentrations of the receiving body and the historical effluent data, along

with the statistically based low flow and plant permitted capacities to calculate an
estimate of the worst case in stream waste concentration (IWC) that is likely to occur.
This worst case IWC value is then compared to the most restrictive stream standard that
would apply to the receiving stream to determine if there is a reasonable potential for the
discharge to cause or contribute to the exceedance of this stream standard. The additional
data allows that comparison to be made.

The following tables summarize this analysis.

Executive Summary of Data Analysis
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Table 1 . :

Reasonable Potential Spreadsheet Discharge 002 ' ' ' .
F = Fraction of stream allowed for mixing
Ca = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means.
Qe =WWTP design flow 4.30 MGD for 001 plus .746 MGD
Cp = Average effluent concentration for WWTP. Values are total metals.
Ce = Estimated 95th percentile effluent concentration
Cd = Cd is a worst case IWC calculation using the 2.14 muttiplier for Cp

WQCt = Total water quality standard

C/Ct = Fraction of total metal that is dissolved. Values in table from previous permit calculatlon
WaQcCd = Dissolved water quality standard

Hardness based metals are based on a hardness of 127 mg/L as CaCO3

Existing Permit Parameters that have effluent limitations that are based on Water Quality Standards

- Parameter F - Qa Ca Qe Cp Ce Cd wQct C/Ct WAQCd
MZ adj 4Q3 Ambient MaxFlow mean  95th%tile  (IWC) Total Dissolved -»"’
- mgd Hg/L mgd Hg/L ug/L Hg/L ug/L ug/L .
Arsenic 1 458 0.43 0.726 0.5 107  0.47 44 0528 2.3
Cadmium* 1 458 033 0726 0.6 128 039  0.29 1 0.29 .
Cadmium 1 458 033 0726 0.6 128 039 267 - 1 267
Copper 1 458 2.5 0726 25 . 535 268 31.8 0346 10.99
Lead 1 458 0.35 0726 035 075 037 17.7 o184 326
Zinc 1 458 15 0.726 15 3210 16 501.7 0286 = 1435
Molybdenum™ 1 458 46 0726 1400 2096 230 1000.0 1 1000
Aluminum - q 498 166 0.726 100 214 169 7500 - 1 750

*The dissolved water quality standard for cadmium is based on' the equations given in State of New Mexico
Standards for Interstate and Intrastate Surface Waters as amended July 17, 2005.

**Molybdenum is limited by BAT
**The recommendation is to set the permit limit based on the acute aluminum water quallty standard

Executive Summary of Data Analysis _ ' -
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Table 2 _
Additional parameters to evaluate effluent limits based on Water Quality Standards 002 .
Parameter F Qa Ca Qe Cp Ce - Cd WQCt C/ICt waQcd .
MZadi 4Q3 Ambient MaxFlow Median* 95th%tile (IWC) Total S Dissolved -
mgd  pg/lL mgd Mg/l ug/L ug/L ug/L ug/L : '
Antimony 1 458 . 05 - 0.726 1.0 214 0.60 5.6 1 5.6
Barium 1 458 37 . 0726 200 6206 38.6 2000 1 2000°
Beryllium 1 458 0.2 0.726 03 064 023 4.0 - 1 4
Boron’ 1 458 12 0726 310 6634 154 750 1 750
Chromium 1 458 1 072 1.5 321 114 901 1 90.1
Cobalt 1 458 3 0.726 25 = 535 31 500 1 50
Nickel 1 458 403 0.726 30 642 10  63.7 1 63.7 |
Selenium 1 458 075 0726 - 15 3.21 0.9 5.0 1 5
Silver 1 458 - g2 0726 02 043  0.21 5.0 1 4.95 )
Thallium 1 458 o4 07266 = 02 043 012 1.7 1 1.7 |
Vanadium 1 458 0.3 0.726 16 342 049 100 1 100 ’

* Due to the lérgé number of non detect values, the median value was used instead of the mean values for most parémeters.

Executive Summary of Data Analysis
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. Table 3 :
Reasonable Potentlal Spreadsheet Discharges 001 and 002 Combmed
F = Fraction of stream allowed for mixing .
Qa = Critical low flow at discharge point - 4Q3 © 7.05cfs-4.58 MGD '
Ca . = Ambient stream concentration (dissolved) above the discharge. Values are arithmetic or geometric means
Qe = WWTP design flow 4.30 MGD for 001 plus .746 MGD for 002
Cp = Average effluent concentration for WWTP. Values are total metals
Ce = Estimated 95th percentile effluent concentration
Cd = Cd is a worst case.IWC calculation using the 2.14 muttiplier for Cp

WQCt = Total water quality standard -

C/Ct = Fraction of total metal that is dissolved. Values in table from prewous pemit calculation.
WQCd = Dissolved water quality standard

Hardness based metals are based on a hardness of 127 mg/L as CaCO3

Existing Permit Parameters that have effluent I|m|tat|ons that are based on Water Quallty Standards
Parameter F Qa Ca Qe Cp Ce Cd WwQCt C/Ct WQCd .
"MZadj 4Q3 Ambient Max Flow mean 95th%tile (WC)  Total Dissolved

mgd  ug/L mgd Hg/L ug/L Mg/l ug/L ' : ug/L
Arsenic 1 458 043 . 505 0.5 1.07 077 ~ 44 0528 23 ’
Cadmium* 1 458 0.33 5.05 06 128 0.83 0.29 1 029 New
Cadmium - 1 458 - 933 505 - _06 128 0.83  2.67 1 267 Old
Copper 1 458 25 = 505 25 535 3.99 31.8 0346 10.99
Lead 1 458 o035 505 035 075 0.56 17.7 o0.184 3.26
Zing 1. 458 15 505 . 15 3210 24 5017 0286 1435
Molybdenum** 1 458 46 505 1400 2006 1592 1000 1 1000 Imigation
Aluminum 1

458 © 166 5.05 100 214 191 750.0 1 750 Acute
*The dissolved water quality standard for cadmlum is based on the equations given in State of New Mexico S
Standards for Interstate and Intrastate Surface Waters as amended July 17, 2005.

**Molybdenum is limited by BAT
**The recommendation is to set the permit limit based on the acute aluminum water qualrly standard.

Executive Si)mmary of Data Analysis
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Table 4 ) g

Additional parameters to evaluate effluent limits based on Water Quality Standards 001 and 002 )

Parameter . F Qa. Ca Qe Cp Ce Cd WQCt C/Ct WQCd ’ -
~ MZadj 4Q3 Ambient MaxFlow Median* 95th%tile (IWC) Total . "Dissolved ’

mgd ug/L Mgd Ve ]/ ug/L ug/L ug/L ' ug/L

Antimony 1 458 0.5 5.046 1.0 214 1.36 5.6 1 5.6

Barium 1 458 37 5046 200 6206 50.1 2000 1 2000

Beryllium 1 458 02 5046 0.3 064 0.43 4.0 1 4

Boron 1 458 12 5046 31.0 66.3¢ 40.5 750 1 750

Chromium 1 458 1. 5046 45 321 216 901 1 901

Cobalt 1 458 3 5046 25 535 42 500 1 50 .

Nickel 1 458 103  5.046 3.0 6.42 8 637 1 63.7 R

Selenium 1 458 - g75 5046 15 321 20 5.0 1 5

Silver 1 4.58 02 5.046 0.2 043 0.32 5.0 1 495

Thallium 1 458 0.1 5046 0.2 043 0.27 1.7 1 1.7 :

Vanadium 1 458 03 5046 16 342 194 100 1 100

* _ Dué_ to the Iar'gé number of rion detect values, the median value was used instead of the mean values for most parameters,

- Executive Summary of Data Analysis
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Effluent Limitations for Discharge 002

~ The State of New Mexico Standards fdr Interstate and Intrastate Surface Waters, 20.6.4

NMAC, as amended through July 17, 2005 was used as the source of the water quality
standards that were compared with the worst case IWC (Cd in the above tables). These
water quality standards may not have been approved by EPA Region VI

Cadmium was the only parameter that demonstrated a reasonable potential to cause or
contribute to an exceedance of ‘a water quality standard. The July 17, 2005 standards
used a new equation for calculating the hardness based cadmium standard. Based on this
calculation, the ambient upstream concentration exceeds the new cadmium stream
standard. If the new cadmium standard is correct, this segment will need to be evaluated
for a TMDL or a site specific standard.

The evaluation used the acute standard for dissolved aluminum of 750 pug/L instead of the
chronic standard of 87 pg/L. The stream data -clearly indicates that the ambient
aluminum concentrations upstream of the discharge substantially exceed the chronic
dissolved aluminum standard of 87 pg/L. The chronic aluminum standard is currently
under evaluation in other states and EPA regions. Our recommendation is to base the
effluent limitation on the acute standard of 750 pg/L until the standards can be re-
evaluated or a site specific standard can be developed.

Effluent Limitations for 001 and 002 Combined

There was no disbharge from Discharge 001 during the permitting period, there was no
new data on the quality of the discharge. For the reasonable potential analysis, it was

assumed that the effluent concentrations of 001 would be equal to the concentrations of
002.

There was one additional parameter that demonstrated reasonable potential when the
combined impact of 001 and 002 was evaluated. The analysis indicated that there was
reasonable potential for the combined discharge to cause or contribute to an exceedance

of the molybdenum stream standard for irrigation of 1.0 mg/L.

The water quality based effluent limitation was calculated for the combined discharge

Cp - Daily Max Monthy

Parameter Qa  F Ca Qe Cs Concentration Average
Molybdenum 458 1 46 5.046 1000 - 1866 1244
Where:
‘Qa = Critical low flow at discharge point - 4Q3 4.58 MGD 001 002
F = Fraction of stream allowed for mixing ' :
Ca = Ambient stream concentration '
Qe = WWTP design flow — 001 plus 002 _ 4.3 MGD 0.746 MGD
Cs = Water quality standard for irrigation 1000 pg/L

Executive Summary of Data Analysis
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In previous permits, different limits have been set for the two discharges. The 30 day
average effluent limitation for molybdenum for Discharge 002 (flow = 0.746 MGD) was
set at 3.3 mg/L. Since the monthly average effluent limitation for the combined flow
from 001 and 002 has been calculated, the flow and the effluent limitation for 002 is

~ known the monthly average effluent 11m1tatlon for Discharge 001 can be calculated using

the m1x1ng equation.

Monthly Average Limit for 001 = (1244 x 5.046) - ( 3300x.746) = 887 ug/L
4.3 MGD '

A calculated monthly average effluent limitation for molybdenum for 001 of 0.9 mg/L is
required to meet the water quality based standard for irrigation of 1.0 mg/L in the Red
River, if a monthly average BAT limit of 3.3 mg/L is allocated to 002. This is consistent .
with past permitting practice and recognizes that discharge from 001 is infrequent
(There was no discharge during the entire term of the previous permit). If discharge 001
is to resume, the permit could be amended to assign a lower molybdenum effluent 11m1t to
002 and calculate a hlgher limit for molybdenum at 001. '

Parameters that could not be evaluated

" Cyanide and mereury were included in the DMR monitoring, and mercufy was included i

in the RI monitoring of Discharge 002 and on the Red River sites. The detection limit of
the methods used for these analyses was not low enough to determine if the water quality
standard had been met. There is no reason to believe that mercury and cyanide is present
in the discharge, and the monitoring that was performed verified that mercury and
cyanide were not present in detectable concentrations. :

Monitoring Recommendations -

Best Available Treat:hent (BAT) Parameters

BAT effluent guidelines are established in the Clean Water Act as the principal national
means to control the direct discharge of pollutants where state standards for parameters

have not been implemented, or where economically available treatment technologies are -

available for an industrial subcategory. The uniform application of secondary treatment
standards for BOD and TSS for municipal discharges is a good example of effluent
guidelines that are applied nationwide.

Monitoring frequency, and concentration limits for flow, pH, Chemical Oxygen Demand,-
Total Suspended Solids, fluoride, iron, molybdenum, and manganese are BAT
limitations. Mass limits for fluoride, molybdenum, and manganese are BAT limitations.
The effluent limitations for these parameters were not evaluated at this time (a
reevaluation of the basis for the old BAT limits may be appropriate, in some cases).

Executive Summarj_z of Data Analysis
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Mass limits for Total Suspended Solids, Chemical Oxygen Demand, and total iron have
little meaning since most of the concentration values are “less than” values that are far

- below the concentration limits and the calculation of a mass loading for these parameters

is a function of the “less than” value used in the calculation.

Reporting these mass values has little value and the requirement to calculate
and report should be removed from the permit.

Aluminum -

The aluminum issue is not resolved. There is no reasonable potential if the acute
standard of 750 pg/L for dissolved aluminum is applied. There is reasonable potential if-
the chronic standard of 87 pg/L is applied. However, it is not clear whether the
aluminum concentrations in 002 could consistently meet a 87 pg/L effluent limitation.

The recommended approach is to set the effluent limitation based at the acute dissolved
standard of 750 pug/L with re-opener language pending resolution of the chronic’

-~ aluminum standard issue.

Monthly monitoring should be continued. The permit should speclfy that a
method with a detection limit of at least 25 png/L be used.

Cadmium

The July 15 amendments to the New Mexico standards lowered the stream standard for
cadmium by almost a factor of ten (2.67 ug/L to 0.29 pg/L). This change moves this
segment of the Red River from full attainment, with a large margin of safety to a situation
where the upstream ambient values may be greater than the water quality standard.
Detection limit was not a factor in determining compliance with a stream standard of 2.67
ug/L. Detection limit problems with the existing data set make it difficult to determine if
either the ambient cadmium concentrations or the effluent concentrations at 002 are

. above or below the new stream standard.

- Monthly monitoring should be continued. The permit should specify that a
method with a detection limit of at least 0.05 pug/L be used. Effluent limitations
should not be established until the ambient cadmium concentrations can be
determined using more sensitive analytical techniques (if they are available.)

Arsenic, Copper, Lead, and Zinc

" The reasonable potential analysis, using conservative assumptions and the 2.14 multiplier

(from the Region 6 IWC procedure) for the mean effluent values indicates that there is a
substantial margin between the predicted worst case in stream waste concentration (Cd)
and the most stringent water quality standard for these parameters. The predicted worst

case in stream waste concentrations are between eight and thirty times less than the

- stream standard. By observation there is no reasonable potential for the discharge to

Executive Summary of Data Analysis
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cause or contribute to an exceedance of the stream standard for these parameters and a
more formal Reasonable Potential analysis is unnecessary. '

Monitoring for these parameters can be removed from the permit or reduced
to quarterly. v o

Additional Trace Metals

The RI data sets provided a good characterization of ambient conditions for a number of
trace metals in the Red River immediately above the discharge and in discharge 002
These data were subjected to the same IWC evaluation and comparison with stream
standards procedure that was used for the permitted metals.

‘The metals analyzed were: Antimony, barium, beryllium, chromium, cobalt, nickel,

selenium, silver, thallium and vanadium. Again, the predicted worst case in stream waste

concentrations are between eight and thirty times less than the stream standard for either

the separate or combined discharges. By observation there is no reasonable potential for -
the discharge to cause or contribute to an exceedance of the stream standard for these

parameters and a more formal Reasonable Potential analysis is unnecessary.

The data confirms that permit monitoring is unnecessary for these metals.
Mercury and Cyanide
No useful information was obtained from monitoring these two parameters. The
detection limit limitations made it impossible to determine if these compounds were
present or absent. The monitoring demonstrated that they were either absent or not
present in detectable amounts. In this case, it is appropriate to depend on the certification

of the permittee that these substances are not believed to be present.

Monitoring for these parameters should be removed from the permit.

Executive Summary of Data Analysis
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CRITICAL ANALYSIS of the EXISTING
WATER-QUALITY DATABASE

PERMIT RENEWAL APPLICATION FOR NMO0022306

There is additional effluent data that has been generated on a number of parameters since
the last permit for this discharge was issued. The new effluent data includes the plant
discharge data on seven metals and cyanide that have been generated monthly as a
Discharge Monitoring Report (DMR) requirement and plant dlscharge data on 22 (twenty

two) metals taken on RI samples from Outfall 002 and Outfail 002 pipe. '

Data on the Red Rive'r above discharge 002 - The previous permit relied on the USGS
gage and limited water quality sampling on the Red River upstream of discharges 001
and 002. The site is USGS 08265000 Red River near Questa, New Mexico, latitude 36°
42’127, longitude 105° 34’°04”. The site is approximately 3.2 miles above discharge’
002, just west of the Questa Ranger station. The USGS site is upstream of the diversion

for Eagle Rock Lake, a small off channel reservoir, the confluence with Cabresto Creek,

and the discharge from the Town of Questa WWTP. The period of record is 1978
through 1986. The sampling frequency is approximately monthly. '

There is additional, more recent data on the Red River in the reach just above discharges

001 and 002 collected as part of remedial investigation (RI) studies unrelated to the
«- NPDES permit. The RI data set includes five discrete sites in Surface Water Area 11.

Surface Water Area 11 is downstream of the USGS site and Cabresto Creek confluence,
and, as such, closer to Outfall 002. The period of record is September 2002 to September
2003. The reach is described as Red River along Tailings Piles.

These data sets have been analyzed to characterize the effluent concentrations for
parameters that were monitored in the existing permit and to characterize the amblent
stream concentration upstream of the discharge.

FLOW — Outfall 002

Flow is measured daily.
The data is summarized on the DMR. The reported data include the monthly
average and the maximum daily flow durmg the calendar month, Raw flow data
- was not analyzed
e There is data for fifty months.

Monthly Average Flows
e There are 50 data pomts for Monthly Average

- The average of the 50 monthly averages reported is .523 MGD. The range of
monthly averages was 0.400 MGD to .655 MGD

Data Analysis Summary
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o The average of monthly averages appears to be normally drstrrbuted with the
mean and median in close agreement.

 The monthly averages show little variability. Coefﬁcrent of variation is 12 6%

Monthly Maximum Flow

e The maximum flow for the 50 month period was 0.726 MGD. This flow is the
maximum value recorded over a data set of approximately 1500 days.
- o The average of the 50 monthly maximums reported is .646 MGD. The range of
... monthly maximums was 0.464 MGD to .726 MGD
e The average of monthly maximums appears to be normally dlstnbuted with the
mean and median in close agreement.
o The monthly maximums show lrttle varlabrlrty Coefficient of variation is 12.8%

Conclusion: The flow is well characterized. The data set has over 1500

measurements, and shows low variability. The average monthly flow is about
0.50 MGD, with maximum daily flows of about 0.75 MGD.

River Data

There is a USGS gage ‘and water quality sampling site on the Red River upstream of o
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New
Mexico. Latitude 36° 42°12”, Longitude 105° 34°04”. ' The site is approximately 3.2

“miles above discharge 002. The site is just south of SR-38 just west of the Questa Ranger

station. It is upstream of the diversion for Eagle Rock Lake, a small off channel reservoir,
and the confluence with Cabresto Creek. The site is above the discharge from the Town
of Questa WWTP. :

The period of record is 1978 through 1986

River Flow

The flow is measured when water quality samples are taken. There are continuous flow
records for determining statistical low flows. This analysis is from the period of record

and covers a wide range of flows over an eight year perrod

There are 69 flow values in the data set.

o  The range is from 5 cfs to 1100 cfs.
The flow values show strong seasonality, with the majority of high flow values in
May and June and the low values from October through March. '

~ o The data is not normally distributed. The arithmetic mean (77 CFS) is

significantly different than the median (24 cfs). =

e The geometric mean (32 cfs) and the median ( 24 cfs) are farrly close which
suggests that the data is lognormally distributed.

Data Analysis Summary
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e The 2™ percentile flow is 5 cfs. The 5% percentile flow is 7.1 cfs. This low flow
range is consistent with the receiving stream critical low ﬂow (4Q3) of 7.05 cfs.

Conclusion: The range; seasonality and characteristic low flows are well
characterized by this data set.

Qa- River flow for developing WQBELS and RP will continue to be 7.05 CFS.
pH (Outfall 002)

The fréquency of pH measurement is weekly. ‘
The data set includes 50 months or approximately 200 pH measurements.
The data is summarized on the DMR. The monthly minimum and the monthly
maximum values are reported.

e The minimum pH value for the 50 month perlod was 7.00 SU. This pH value is
the minimum value recorded over a data set of approximately 200 measurements.

e The maximum pH value for the 50 month period was 7.77 SU. This pH value is -

- the maximum value recorded over a data set of approximately 200 measurements.

The range of pH values for this discharge was 7.0 to 7.8.

The median monthly low pH value was 7.28. The medlan monthly high pH value
was 7.48.

e A characteristic pH range for this discharge is approximately 7.3 to 7.5.

Conclusion: The- pH is well characterized. The data set has over 200
measurements, shows low variability, and has no outliers that are close to levels
of regulatory concern.

River pH' :

pHis measured when water quahty samples are taken
The data set includes 63 pH measurements.

The minimum pH value for the data set was 3.8 SU. There were 2 pH values less
than 6.0 in the data set.

e The maximum pH value for the data set was 8.2 SU. There were six pH values
equal or greater than 8.0 SU.
The range of pH values for this data set was approximately 3.8 to 8.2.
The median pH value was 7.5.  (Since pH is a logarithmic function, median is a
better indication of central tendency than arithmetic average.)

e A characteristic pH range for this stream segment is 7.0 to 7.9

Conclusion: The pH is well characterized. The data set has over 60
measurements. The data contains low pH outliers that are not typical of stream
pH data sets and are at levels that are of regulatory concern.

Data Analysis Suntmary
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FLUORIDE concentrations (Outfall 002)

The effluent limitations for fluoride are not water quality based_efﬂuent limitations
(WQBELs). The effluent limitations are based on Best Available Treatment and are not

calculated from stream standards, stream background concentrations, and stream flows
and permitted capacities. Monitoring is required and is not dependent on the calculation
of Reasonable Potential.

DMR data
e The frequency of ﬂuorlde measurement is once per month.
e The DMR data set includes 50 months or approximately 50 measurements. (On

some occasions more than one sample was analyzed ) A value was measured for
each of the 50 samples taken. There were no “non-detects” in this data set This
data set can be subjected to standard statistical analysis.

The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.

The minimum fluoride value for the 50 month period was 0.94 mg/L.  This
fluoride value is the minimum value. recorded over a data set of approx1mately 50
measurements. ‘

The maximum fluoride value for the 50 month period was 2. 0 mg/L. This
fluoride value is the maximum value recorded over a data set of approximately 50
measurements. -

The range of fluoride values for this discharge was 0.94 to 2.0 mg/L. :

The data is normally distributed. There is close agreement between the medlan
(1.40 mg/L) and the mean (1.43 mg/L).

The variability is low. The coefficient of variation is 16.0 %.

Conclusion: The fluoride concentration is well characterized. The data set has
over 50 measurements, and shows low variability. The data set has no outliers .
that are close to levels of regulatory concern. The measured and predicted
outliers are below the BAT regulatory level of concern - 3.0 mg/L.

FLUORIDE Mass (Outfall 002)

The frequency of fluoride measurement is once per month, v

The data set includes 50 months or approximately 50 measurements. The mass
values were calculated using the fluoride measurement and the corresponding
flow from that day.

‘The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data pomt :
per month, the maximum value can be treated as a discrete data pomt

Data Analysis Summa)y
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o The minimum fluoride mass value for the 50 month period was 3.38 pounds per
' day. This fluoride value is the minimum mass value recorded over a data set of
approx1mately 50 measurements.

o The maximum fluoride mass value for the 50 month perlod was 9.84 pounds per
day. This fluoride value is the maximum mass value recorded over a data set of
approximately 50 measurements.

o The range of fluoride mass values for this dlscharge was approx1mately 3.4t09.9
pounds per day...

e The data are normally distributed. There is close agreement between the median
(5.99 mg/L) and the mean (6.16 mg/L).

e The variability is moderate The coefficient of variation is 18.6%.

Conclusion: The fluoride mass is well charact_eri_zed. The data set has over 50
measurements. The data shows moderate variability. The data set has one value
above the level of regulatory concern, 8.75 lb/day, which may be an outlier.
There. are five values within one standard deviation of 8.75 Ib/day. There is
reasonable potential for fluoride mass to exceed the existing effluent limitation.

MANGANESE Concentration (Outfall 002)

The effluent limitations for manganese are not water quality based effluent limitations
(WQBELSs). The effluent limitations are based on Best Available Treatment and are not
calculated from stream standards, stream background concentrations, and stream flows

and permitted capacities. Monitoring is required and is not dependent on the calculation .

of Reasonable Potential.

DMR Data

The frequency of manganese measurement is once per month.

e The data set includes 50 months or approximately 50 measurements. (On some

occasions more than one sample was analyzed.) A value was measured for each
of the 50 samples taken. There were no “non-detects” in this data set. This data
set can be subjected to standard statistical analysis. -

e The data is summarized on the DMR. The monthly average and the monthly

maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.

The minimum manganese value for the 50 month period was 0.46 mg/L

The maximum manganese value for the 50 month period was 1.3 mg/L.

The range of manganese values for the DMR data set was 0.46 to 1.3 mg/L.

The data is normally distributed. There is close agreement between the median
(0.68 mg/L) and the mean (0.72 mg/L).

o The variability is moderate. The coefficient of vanatlon is 25.6%.

Data Analysis Summary .
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RI Data Set

‘The RI data was taken between November 2002 and April 2004 at approximafely

quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall

002 Pipe.

The minimum manganese value for 12 samples was 0.46 mg/L.

The maximum manganese value for 12 samples was 0.74 mg/L.

The range of manganese values for the RI data set was 0.46 to 0.73 mg/L.
The mean manganese concentration for the RI data set.is 0.61 mg/L. -

Conclusion: The manganese concentration is well characterized. The data set

has over 60 measurements. The data shows moderate variability, and has no
outliers that are greater than the levels of regulatory concern, 1.5 mg/L. The
mean was characterized in two separate data sets in the 0.61 to 0.67 range.
There are three values within two standard deviations of the effluent limit,
suggesting that the value 1.3 mg/L is not an outlier. The New Mexico approach
of estimating the 95 percentile by multiplying the mean by 2.14 glves a value of

143 mg/L whlch appears to be reasonable

MANGANESE Mass (OUTFALL 002)

The frequency of manganese measurement is once per month.

e The data set includes 50 months or approximately S0 measurements. The mass
values were calculated using the manganese measurement and the corresponding
flow from that day.

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.

The minimum manganese mass value for the 50 month period was 1.6 #/day.

'The maximum manganese mass value for the 50 month period was 4.12 #/day. .

The range of manganese mass values for this data set was 1.6 to 4.1 #/day.

The data appear normally distributed. There is reasonable agreement between the
median (3.28 #/day) and the mean (3.20 #/day). -
o The variability is moderate. The coefficient of variation is 22 6%.

Conclusion: The manganese mass is well characterized. The data set has over

50 measurements. The data shows moderate variability. The data set has no

values above the level of regulatory concern, 4.38 #/day. There are several values

within two standard deviations of the standard, suggesting that the value of 4. 1
. #/day is not an outlier.

MOLYBDENUM Concentration (Outfall 002)

The effluent limitations for molybdenum are not water quality based effluent lirriit_dtions -
(WQBELSs). The effluent limitations are based on Best Available Treatment and are not

Data Analysis Surhmary
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calculated from stream standards, stream background concentrations, and stream flows
and permitted capacities. Monitoring is required and is not dependent on the calculation
of Reasonable Potential. ’ '

DMR Data

The frequency of molybdenum measurement is once per month
The data set includes 50 months or approximately 50 measurements. (On some
occasions more than one sample was analyzed ) A value was measured for each
of the 50 samples taken. There were no “non-detects” in this data set. This data
set can be subjected to standard statistical analysis. ' -

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.
The minimum molybdenum value for the 50 month period was 1.10 mg/L.
The maximum molybdenum value for the 50 month period was 1.8 mg/L.

e The absolute range of manganese values for this dxscharge was approxxmately 1.1

~to 1.8 mg/L.

o The data is normally distributed. There is close agreement between the median
(1.30 mg/L) and the mean (1.37 mg/L). :

o The variability is low. The coefficient of variation is 13.1%.

RI Data Set

The RI data was taken between November 2002 and April 2004 at approximately:

quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall -
002 Pipe.

The minimum molybdenum value for 12 samples was 1.1 mg/L.

The maximum molybdenum value for 12 samples was 1.4 mg/L.

The range of molybdenum values for the RI data set was 1.1 to 1.4 mg/L.
The mean molybdenum concentration for the RI data set is 1.2 mg/L.

Conclusion: The molybdenum concentration is well characterized. .The
combined data sets have over 60 measurements. The mean was characterized in
two separate data sets in the 1.2 to 1.37 range. The data shows low variability,

- and has no outliers that are close to the levels of regulatory concern - 5.03 mg/L.
There are no values within three standard deviations of the effluent limit,
suggesting that there is no reasonable potential for molybdenum concentration
to exceed the existing BAT effluent limitation.

MOLYBDENYM Mass (Outfall 002)
DMR data set
* The frequency of molybdenum measurement is once per month. .

Data Analysis Summary
Jor NM0022306 Renewal Page 7



o The data set includes 50 months or approximately 50 measurements. The mass
values were calculated using the molybdenum measurement and = the
corresponding flow from that day.

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.’

The minimum molybdenum mass value for the 50 month period was 4.32 #/day.
The maximum molybdenum mass value for the 50 month period was 7.15 #/day.
This molybdenum value is the maximum mass value recorded over a data set of
approximately 35 measurements.

e The absolute range of molybdenum mass values for thxs dlscharge was
approximately 4.3 to 7.2 #/day.

e The data is probably normally distributed. There is good agreement between the
median (5.93 #/day) and the mean (5.75 #/day).

o The variability is low. The coefficient of variation is 13.5%.

Conclusion: The molybdenum mass is well characterized. The data set has
over 50 measurements. The data shows low variability. The data set has no
values close to the level of regulatory concern, - 14.7 # per day. There are no
measurements within three standard deviations of the standard, suggesting that
there is no reasonable potential for molybdenum mass to exceed the existing
BAT effluent limitation.

TOTAL SUSPENDED SOLIDS (TSS) Concentration (Outfall 002)
The effluent limitations for total suspended solids are not water quality based effluent

limitations (WQBELSs). The effluent limitations are based on Best Available Treatment
and are not calculated from stream standards, stream background concentrations, and

- stream flows and permitted capacities. Monitoring is required and is not dependent on

the calculation ofReasonable Potential.

'The frequency of TSS measurement is once per month.

e The data set includes 50 months or approximately 50 measurements. (On some
occasions more than one sample was analyzed.) Only one value was measured in
the 50 samples taken. There were 34 “non-detects” at a reporting limit of 4 mg/L
in this data set. This data set cannot be subjected to standard statistical analysis.

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point

“per month, the maximum value can be treated as a discrete data point.

e The minimum TSS value for the 50 month period was somewhere between zero .
and 4 mg/L.

e The maximum TSS value for the 50 month period was 7.2 mg/L, and the only
detected measurement. This TSS value is the maximum value recorded over a
data set of approximately 35 measurements.

e The absolute range of TSS values for this discharge could be estimated tobe
between 2 to 7.2 mg/L.

Data Analysis Summary
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o The data distribution cannot be determined.
e The variability cannot be determined.

Conclusion: The TSS concentration is well characterized. The data set has over
50 measurements. - The data set has a median of “less than” 4 mg/L, and has no
outliers that are close to the BAT levels of regulatory concern - 30 mg/L. The
factor of 7 between the conservative estimate of the median and the effluent
limitation demonstrates that there is no reasonable potential for the TSS
concentration to exceed the existing effluent limitation. :

TOTAL SUSPENDED SOLIDS (TSS) Mass (Outfall 002)

The frequency of TSS measurement is once per month:
The data set includes 50 months or approximately S0 measurements. (On some
. occasions more than one sample was analyzed.) Only one value was measured in
the S0samples taken. There were 34 “non detects” at a reporting limit of 4 mg/L
in this data set. This data set cannot be subjected to standard statistical analysis.
e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point. A
calculated mass value was reported, using by assuming the TSS concentrations for
all “less than” were at the repomng limit of 4 mg/L. This is a conservative
assumption.
e .The minimum TSS mass value for the 50 month period was somewhere between
zero and 13.7 #/day.
The maximum TSS mass value for the 50 month period was 35.5 #/day.

The range of TSS mass values for this discharge could be estimated to be between

10 and 36 #/day. |
The data distribution cannot be determined.
The variability cannot be determined.

Conclusion: The TSS mass is well characterized. The data set has over 50

measurements. The data set has a median of 17 #/day based on calculations

substituting 4 mg/L for the less than values in the concentration, and has no .
outliers that are close to the levels of regulatory concern - 87.6 #/day. The factor

of 5-between the conservative estimate of the median and the effluent limitation

- demonstrates that there is no reasonable potential for the TSS mass to exceed

the existing BAT effluent limitation.

' CHEMICAL OXYGEN DEMAND (COD) concentration (Outfall 002)

The effluent limitations for chemical oxygen demand are not water quality based effluent
limitations (WQBELSs). The effluent limitations are based on Best Available Treatment
and are not calculated from stream standards, stream background concentrations, and
stream flows and permitted capacities. Monitoring is requxred and is not dependent on.
the calculation of Reasonable Potential.

Data Analysis Summary
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e The frequency of COD measurement is once per month.
e The data set includes 50 months or approximately 50 measurements. (On some‘
' occasions more than one sample was analyzed ) Only four values were measured
in the 50 samples taken. There were 46 “non-detects” at a reporting limit of 10 -
mg/L in this data set. This data set cannot be subjected to standard statlstlcal
analysis.

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.

e The minimum COD value for the 50 month period was somewhere between Zero
and 10 mg/L.

The maximum COD value for the 50 month period was 25 mg/L

The range of COD values for this discharge could be estlmated to be between 5
to 25 mg/L. :

The data distribution cannot be determined.
The variability cannot be determined.

Conclusion: The COD concentration is well characterized. - The data set has
over S0 measurements. The data set has a median of “less than” 10mg/L and
has no outliers that are close to the levels of regulatory concern - 90 mg/L.
The factor of almost 4 between the conservative estimate of the median and the
effluent limitation demonstrates that there is no reasonable potential for the
COD concentration to exceed the existing BAT effluent limitation.

CHEMICAL OXYGEN DEMAND (COD) Mass (Outfall 001)

The frequency of COD measurement is once per month. v
The data set includes 50 months or approximately 50 measurements. (On some

occasions more than one sample was analyzed.) Only three values were measured
in the 50 samples taken.. There were 46 “non-detects” at a reporting limit of 10.
mg/L in this data set. This data set cannot be subjected to standard statistical.
analysis.

e The data is summarized on the DMR The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete -data point. A
calculated mass value was reported, using by assuming the COD concentrations
for all “less than” were at the reporting limit of 10 mg/L. This is a conservative
assumption.

e ' The minimum COD mass value for the 50 month period was somewhere between
zero and 34 pounds per day.

The maximum COD mass value for the 50 month period was 113.7 #/day.
The absolute range of COD mass values for this discharge could be estxmated to
be 20 to 114 pounds per day.

e The data distribution cannot be determined.

Data Analysis Summary
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e The variability cannot be determined.

Conclusion: The COD mass is well characterized. The data set has over 50
measurements. The data set has a median of 42 #/day based on calculations
substituting 10 mg/L as the concentration and has no outliers that are close to
the levels of BAT regulatory concern - 263 #/day. The factor of 6 between the
conservative estimate of the median and the effluent limitation demonstrates
that there is no reasonable potential for the COD mass to exceed the exxstmg
effluent limitation. .

_IRON TOTAL Concentration (Outfall 002)

The effluent limitations for iron are not water quality based effluent limitations
(WQBELs). The effluent limitations are based on Best Available Treatment and are not
calculated from stream standards, stream background concentrations, and stream flows
and permitted capacities. Monitoring is required and is not dependent on the calculation
of Reasonable Potential. - ’ ' '

DMR data

The frequency of iron measurement is once per month. ,

e The data set includes 50 months or approximately 50 measurements. (On some
occasions more than one sample was analyzed.) Only five values were measured
in 50 samples taken. There were 45 “non-detects” at a reporting limit of 100 pg/L
in this data set. This data set cannot be subjected to standard statistical analysis.

The data is summarized on the DMR. The monthly average and the monthly .

maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point.
e The minimum iron value for the 50 month period was somewhere between zero

and 100 pg/L.
The maximum iron value for the 50 month period was 280 pg/L.

o The range of iron values for this data set could be estimated to be between 50 and

280 pg/L.

The data distribution cannot be determmed
The variability cannot be determined.

RI Data Set

The RI data was taken between November 2002 and April 2004 at approximately
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall
002 Pipe. Only two values were measured in this data set.

e The minimum total iron value for 12 samples was 25 pg/L.
¢ The maximum total iron value for 12 samples was 170 pg/L.

Data Analysis Summary
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~Conclusion: The iron (total) concentration is well characterized. The data set
has over SO0 measurements. The data set has a median of “less than” 100 pg/L
and has no outliers that are close to the levels of regulatory concern - 600 png/L.
The factor of almost 6 between the conservative estimate of the median and the
effluent limitation demonstrates that there is no reasonable potentlal for the-
iron, total concentration to exceed the exlstmg effluent limitation.

IRON, TOTAL (Iron) Mass (Outfall 002) ‘

e The frequency of iron measurement is once per month

o The data set includes 50 months or approximately 50 measurements. (On some
occasions more than one sample was analyzed.) Only five values were measured
in the 50 samples taken. There were 45 “non detects” at a reporting limit of 100
ug/L in this data set. This data set cannot be subjected to standard statistical
analysis.

e The data is summarized on the DMR. The monthly average and the monthly
maximum values are reported. However since there is usually only one data point
per month, the maximum value can be treated as a discrete data point. A
calculated mass value was reported, by assuming the iron concentrations for all
“less than” were at the reporting limit of 100p.g/L. This is a conservative
assumption. _

¢ The minimum iron mass Value for the 50 month period was somewhere between
zero and 0.234 #/day.

The maximum iron mass value for the 50month period was 1. 38 #/day.

The range of iron mass values for this dlscharge could be estimated to be 0.2 to
1.38 #/day. :

The data distribution cannot be determined.

The variability cannot be determined.

Conclusion: The iron (total) mass is well characterized. The data set has over
50 measurements. The data set has a median of 0.43 #/day based on calculations
using 100 pg/L as the concentration and has no outliers that are close to the
levels of regulatory concern, 1.75 #/day. The factor of 4 between the
conservative estimate of the median and the effluent limitation demonstrates
that there is no reasonable potential for the iron, total mass to exceed the
existing effluent limitation.

ALUMINUM, Total, Concentration (Outfall 002)

Aluminum is a metal that can be regulated as a water quality based effluent limitation.
However, in this case, the background aluminum concentrations measured upstream of
the discharge are substantially greater than the concentration of the aluminum in the
discharge. The background concentration of aluminum definitely exceeds the current
stream standard. The concentration of aluminum in discharge 002 may have values that
exceed the current stream standard. Aluminum is a candidate for a Total Maximum Daily -

Data Analysis Sunimaty
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Load or a re evaluation of the stream standard.’ Calculatmg a WQBEL using normal
procedures has no real value.

o The frequency of aluminum measurement is once per month.

e The data set includes 50 months or approximately 50 measurements. (On some -
occasions more than one sample was analyzed.) Only one value was measured in
50 samples taken. There were 49 “non-detects” at a reporting limit of 50 pg/L to
100 pg/L in this data set. This data set cannot be subjected to standard statistical
analysis. The data is summarized on the DMR. ' The monthly average and the
monthly maximum values are reported. However since there is usually only one
data point per month, the maximum value can be treated as a discrete data point. -

e The minimum aluminum value for the 50 month perlod was somewhere between

- zero and 50 pg/L.

- . The maximum aluminum value for the 50 month perlod was 120 ug/L.

The range of alummum values for thxs data set could be estimated to be between
30 to 120 pg/L.
The data distribution cannot be determmed

e The variability cannot be determined.

The RI data was taken between November 2002 and April 2004 at approximately
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall
002 Pipe. Only two values were measured in this data set.

e The minimum total aluminum value for 12 samples was 35 pg/L.
e The maximum total aluminum value for 12 samples was 200 pg/L.
e There were 4 total aluminum values in the data set that were less than 35 pg/L.

Conclusion: The characterization of the aluminum, total concentration is
further complicated by the change of reporting limits during the reporting
period from 100 pg/L to SO pg/L and the low aluminum permit limit of 87 pg/L.
Without a reasonable estimate at the median concentration, it cannot be
determined if the measured value of 120 pg/L is an outlier. The data cannot be
used to calculate or to estimate if there is a reasonable potential for the
aluminum concentrations to exceed the water quality based permit limitation of

87 ng/L.

" Effluent RI data

~ Aluminum, total

e There were 2 measured values out of 25 samples in this data set.
e The range of measured values was 35 to 200 pg/L..
e Ten values in the data set were less than 35 pg/L

Data Analysis Summary
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River Data
RI Data Set
The RI data was taken between November 2002 and April 2004 at approximately
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and Outfall
002 Pipe. The detection limits were lower for this data set than in the DMR data set.
Aluminum, Dissolved

- o There were 13 measured values out of 25 samples in this data set.

o The range of measured values was 65 to 150 pg/L.
e The mean of the measured values was 106 pg/L

TRACE METALS and CYANIDE

DMR data

The frequency of measurement for the following seven parameters is once per month.
These parameters are candidates for water Quality based effluent limitations (WQBELSs)

' The data set includes data from 50 months or approximately 50 measurements for each of

the seven parameters. (On some occasions more than one sample was analyzed.) No
values were measured in S0 samples taken. There were 50 “non-detects” in each data set.
These data sets cannot be subjected to standard statistical analysis. However, the
reporting limit for each parameter can be compared to the existing permit limit to
determine the significance of the 50 “non-detected” values.

The effluent limits are given as a range. Some of these parameters have a maximum
daily value and a monthly average value. For months where only one sample is analyzed,

the monthly average and the maximum daily value are the same, and in effect, the lower

monthly average value becomes the daily maximum limit, by default.

Parameter | Detected/Analyzed | Reporting Limit Effluent Limits
Cyanide 0/50 10 ug/L - 14 -22 nug/L
Arsenic 0550 5ug/ll 429 - 644 ng/L
Cadmium 0/50 1.0 ng/L 4.8-7.0 ng/L
Copper 0/50 10 pg/l 41 — 62 ug/L
Lead 0/50 3 ug/L 216 - 235 ug/L
Mercury ~ 0/50 0.200 pug/L | 0.111-0.170 pg/L
Zinc 0/50 20 pug/L - 200-200 pg/L
Data Analysis Sum)na;y
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Effluent RI Data

~ RIData Set

The RI data was taken between November 2002 and April 2004 at approximately
quarterly intervals. There are twelve samples taken at two sites, Outfall 002 and QOutfall

/002 Pipe. The detection limits were lower for this data set than in the DMR data set. .

Arsenic

e There were eight measured values out of 12 samples in this data set.
o The range of measured values was 0.36 t0 0.61 pg/L.
o All twelve values in the data set were less than 0.61 pg/L

" Cadmium

o There was one measured value out of 12 samples in this data set.
e The measured value was 0.20 pg/L.
o All twelve values in the data set were less than 0.6 pg/L

Copper

e There were three measured values out of 12 samplés in this data set.
e The measured values were between 1.0 and 8.3 pg/L.
e Ten values in the data set were less than 2.5 ug/L

Lead
There were two measured values out of 12 samples in this data set.
The measured values were between 1.0 and 8.3 pg/L.
Ten values in the data set were less than 2.5 pg/L. |

Zinc

o There were no measured values out of 12 samples in this data set.
e Seven values in the data set were less than 15 pg/L.

Arsenic, Cadmium, Copper, Lead and Zinc Concentrations for 002

The 50 “non-detect” values for arsenic, cadmium, copper, lead and zinc are a factor of

four to eighty times below the present effluent limitations. Fifty samples over a 50 month
period should adequately characterize the maximum value in a data set. The magnitude
of the difference between the maximum concentration, conservatively estimated to be at -

- the Reporting Limit, and the present permit limit demonstrates that there is no reasonable

Data Analysis Summary
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potential for any of these parameters to cause or contnbute to an exceedance of an
effluent limitation.

‘The smaller RI data set allows estimates of the median values for these parameters that

may be used in the calculation of Reasonable Potential. The median from the RI data
sets was compared with the New Mexico approach of substituting one half the detection
limit in the calculation of an average value ‘ :

Parameter | One half the DL | Values from RI data | Reason

Arsenic 2.5 ug/L - 0.5 ng/L | Median value from good data set
Cadmium 0.5 ug/LL 0.6 ng/L Max value from good data set
Copper | 5 ng/L 2.5 pg/L Median is <2.5 pg/L '
Lead 1.5 pg/L 0.35 pg/L Median is < 0.35 pg/L -

Zinc ~ 10 pg/L 15 pg/L Median value is < 15 pg/L

Conclusion: The effluent data indicates that the concentrations of all
parameters except cadmium are well below the stream standard. ' The mean and
median concentrations for cadmium cannot be calculated for the effluent
because of the large number of non-detects in the RI data set, which has the
lower detection limits of the two data sets. :

River Arsenic, Cadmium, Copper, Lead and Zinc Concentrations

USGS Data

There is a USGS gauge and water quality sampling site on the Red River just above
discharges 001 and 002. The site is USGS 08265000 Red River near Questa, New
Mexico. Latitude 36° 42°12”, Longitude 105° 34°04”. The site is approximately 3.2
miles above discharge 002. The site is just south of SR-38 just west of the Questa Ranger
station. The site is upstream of the diversion for Eagle Rock Lake, a small off channel
reservoir, and the confluence with Cabresto Creek. The site is also above the discharge

~ from the Town of Questa WWTP. The period of record is 1978 through 1986. The

sampling frequency is approximately monthly.

”RIDat.a

The RI data set includes five discrete sites in Surface Water Area 11, which are
downstream of the USGS site, and, as such, closer to Outfall 002. The period of record
is September 2002 to September 2003. The reach is described as Red River Along
Tailings Piles. :

Data Analysis Surhmary’ _
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ARSENIC

 USGS

The data set for arsenic is too small to characterize the ambient concentration of either

the dissolved or total forms of the either metal.

RI- SW Area 11 -
Arsenic

e There was one measured values out of 25 samples in thls data set.
e The measured value was 0.41 pg/L.
o All twenty five values in the data set were less than 0 43 ug/L

CADMIUM
USGS

The data set for total cadmium has more than 50 measurements, but a high percentage of
the data (over 88%) are “non-detects”. The concentration of total cadmium cannot be
characterized statistically. The data indicate that the characteristic range for total cadmium
is zero to 1.4 ng/L.. The medianis lessthan 1.0 pg/L.

RI data - SW area 11 ‘

There were 25 measured values out of 25 samples in this data set.
The range was 0.2 to 0.56 pg/L

The mean of this data set was 0.34 pg/L

The geometric mean of this data set was 0.33 pg/L

COPPER

| - USGS - Dissolved Copper

The dissolved copper data set is small (9 values) and has a high percentage of non-detects
(more than 65%). Dissolved copper levels cannot be characterized by this data set.

RI data - SW area 11 — Dissolved Copper

There were 22 measured values out of 25 samples in this data set.

[ J

e The range was 1.7to 14 pg/L

e The mean of this data set was 4.9 ug/L

o The geometric mean of this data set was 3.7 ug/L
Data Analysis Summary
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LEAD
USGS

'The data set for dissolved lead is too small to characterize the amblent concentratlon of
either the dissolved or total forms of the either metal.

—~SW Area 11

Lead

e There were 8 measured values out of 25 samples in this data set.
o The range of measured values was 0.7 to 1.4 pg/L.
e Eighteen values in the data set were less than 0.2 pg/L

. ZINC
USGS - Total and Dissolved Zinc

The data set includes data for both dissolved and total zinc. ~The total data set has few
“less than values” and is subject to direct statistical analysis. The dissolved data set has a
small percentage of “less than values” and statistical analysis is appropriate with the
understanding that analysis of only the numerical values tends to overestimate the actual
values for the calculated statistic by an indeterminate extent The following discussion is
based on the measured values in each data set. :

Statistic .| Total Zinc Dissolved Zinc

| Count. 64 values out of 64 analyses | 61 values out of 64 analyses
Minimum 50 pg/L 10 ug/l.
Maximum 4400 pg/L 2600 pg/L
Absolute Range 50 - 4400 ug/. 10 — 2600 ng/L
Characteristic range | 50 — 700 pg/L 10 — 400 pg/L
Mean . 236 ug/L _ 138 pg/L
Median 130 ug/L 60 pg/L
Geometric Mean 146 ug/L 71 ug/L
Substituted 146 pg/L 63 pg/L
Geometric mean :

RI data - SW area 11 — Dissolved Zinc

e There were 22 measured values out of 25 samples in this data set. _
e The range was 13 to 120 pg/L
e The mean of this data set was 52 pg/L
e The geometric mean of this data set was 46 pg/L
Data Analysis Summary
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Conclusion: The RI data set provides a good characterization of arsenic, lead,
cadmium, copper and zinc in river samples. Arsenic and lead had a large
number of non-detects, but the median and maximum values are both well below
the stream standard.

Cadmium, copper, and zinc had good data sets with few less than values and
mean and geometric means can be calculated. Copper and zinc values are well

below the stream standards. Cadmium has a mean of 0.34 ug/L and a geometric
‘-mean of 0.33 ng/L which is below the new stream standard for cadmmm.

Effluent Cyanide and Mercury

The reporting limit for cyanide is only slightly lower than the most restrictive effluent

limit of 14 pg/L. The actual cyanide concentration cannot be determined from the

measurements performed. No statistical analysis can be performed on this data set. It
can be concluded that the maximum value in the data set was somewhere between zero

~and 10 pg/L. The magnitude of the difference between the maximum concentration,

conservatively estimated to be at the Reporting Limit and the present permit limit does
not demonstrate that there is no reasonable potential for cyanide to cause or contrlbute to
an exceedance of an effluent 11m1tat10n

~ River Cyanide Concentrations

USGS

~ The data set for total cyanide has more than 35 measurements but a high percentage of

the data (over 94%) are “non-detects”. The concentration of total cyanide cannot be
characterized statistically. The data indicate that the characteristic range for total cyamde
is 0to 10 pg/L. The median is less than 10 pg/L The substituted geometnc mean is 5.2

ug/L.

The substituted geometric mean can be calculated from the data sets using the New

‘Mexico procedure, but the value will be completely dependent on the value used in the

substitution for the non-detect values. The substituted geometric mean for total cyanide
is 5.2 pg/L. Even though this geometric mean is statistically uncertain, the geometrlc
mean for total cyanide is substantially lower than the stream standard. :

Effluent Mercury Concentrations

The reporting limit for mercury (200 ng/L) is substantially higher than the most
restrictive effluent limit of 110 ng/L. The actual mercury concentration cannot be
determined from the measurements performed. - No statistical analysis can be performed
on this data set. All that can be concluded is that the maximum value for mercury in the

data set was somewhere between zero and 200 ng/L. Compliance or non compliance

Data Analysis Sunimary
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with the ex1stmg effluent limitations cannot be aetermmed from the ﬁfty measurements
performed.

River Mercury Concentrations

The data sets for mercury are too small to characterize the ambient concentration. The
detection limit is much higher than the stream standard. The data does not provide any
indication of whether mercury is present or if the stream standard is met.

SUMMARY

Parameters that have Effluent Limitations that are Determined by BAT

Parameter | Representative Plant Representative Red River
Concentration Range Concentration Range

Flow 0.4 - 0.655 MGD
pH 70-78SU 7.0-798U
Fluoride 0.94 — 2.0 mg/L 0.1 - 1.8 mg/L
Manganese, 0.46—1.3 mg/L .12 - .37 mg/L,
Dissolved '
Molybdenum 1.1 - 1.8 mg/L .001 - .053 mg/L
Iron, Dissolved .025 -.280 mg/L 0.17 - .78 mg/L

Reasonable Potential and WQBEL Parameters

Parameter Plant Concentration Ambient Stream Basis for Stream
For Determining . Concentration Concentration
/ Reasonable Potential
Arsenic 0.5 ng/L 0.43 pg/L Maximum RI data
Cadmium 0.6 pg/L 033 ug/lL | Geo Mean RI data
. Copper 2.5 pg/L 3.7 ug/L Geo Mean RI data
Lead 0.35 ug/L 0.2 ug/L Maximum RI data
Zinc 15 ug/L 46 ng/L Geo Mean RI data
Zinc 15 ug/L 71 ug/L Geo Mean USGS

These \}alues come from RI data sets, DMR data, and the USGS. Thé DMR data is the

best data set with fifty monthly values sampled recently. However, this data set does not
include ambient stream data. The RI data sets are recent, have a moderate number of

" values, and have contemporaneous effluent and stream data The USGS data is a large

data set but the data is not recent.

Data Analysis Summary
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Reasonable Potential and WQBEL Parameters

Ambient Stream | Basis for Stream

| Parameter Plant Concentration
' For Determining Concentration Concentration
Reasonable Potential Along Tailings

| Antimony <1.0 pg/L <05 ug/LL - Median RI data

Barium 29 ug/L 37 ng/L Median RI data

Beryllium - <0.3 ug/L <0.2 ug/L Median RI data

| Boron 31 pg/L 0.2 ug/L Median RI data

Chromium <1.5ug/L <1 ug/L Median RI data

'| Cobalt <2.5ug/L <3 nug/L Median RI data

Nickel <3.0 ug/L <10.3 pg/L Median RI data

Selenium <1.5 ug/L <0.75 ug/L - Median RI data

Silver <0.2ug/l. - <0.2ug/l. Median RI data
Thallium <0.2 pg/L - <0.1 pg/L Median RI data.

.| Vanadium <1.6 ug/L <0.3 pg/L Median RI data

All of this data comes from RI data sets. In most cases the majority of data was below the
detection limit. However, the median to 80th percentile valué could be identified with
certainty that 50 to 80 percent of the values were below the value selected. The actual

. median value is probably lower than the value in these tables. However, these values

could be used to demonstrate unequivocally the relationship between the worst case IWC
(using the Region 6 procedure) and the stream standard. .

Calculations used the féllowin_g flow values:

001A ]  43MGD
002 ] 0.746 MGD |
Red River - 458 MGD  (7.05 cfs)

The 4Q3 was value not recalculated. Inspection indicated that the statistical low
flow was probably in the 5 to 10 cfs range. Since there were few WQBELSs there
was little reason to revisit the 4Q3.

Hardness

The hardness value of 127 mg/L as CaCO; was used for calculation of hardness-
based metals limits. - Inspection of the data set indicated that hardness at low flow
was probably in the 140 to 150 mg/L range if hardness values were associated
with low flows, as many states and EPA regions allow. ' Since there were few
WQBEL:s there was little reason to revisit the hardness procedure. The hardness. -
data set is not current. '

N

Data Analysis Summary
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Dissolved Metals Summarieé from Three Red River Data Sets

RI along Mine

Jor NM0022306 Renewal Page 22

Parameter USGS RI Along Tailings
' Range Mean | Geo Range Mean Geo Range ‘Mean | Geo
- mean.. |. mean ‘ - :

pg/l pg/l g/l pg/l pg/l pg/l pg/l pe/l
Aluminum ' 106 49 - 630 184
Barium 37 .13 -59 34
Cadmium .34 0.13-0.75 4

.| Copper 4.9 2.1-22 5
‘| Manganese 60 - 1700 531 250 58 -570 222
Molybdenum 1-53 8.6 46 0.9-6.8 2
Nickel 10 3.2-35 13
Zinc 10 - 360 94 52 8.6-210 74

Data Analysis Summary
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White Paper - Aluminum
Geochemistry of Aluminum

Aluminum is a common element that is present in significant concentrations in most soils and
sediments. Aluminum makes up about 8.3 % of the earth’s crust by weight.. Aluminum is the
most common metal in the earth’s crust (chemists consider silicon to be a non metal). In order of
abundance, the metal composition of the earth’s crust is: Aluminum — 8.3 %, Iron 4.8 %,
Calcium — 4.1 %., Sodium — 2.3%, Magnesmm 1.9%.

The most common form of alumlnum in soils is the clay component of the soil structure.
Chemically, clays like kaolin and bentonite, are a hydrated aluminum silicate, with a formula of
Al,05.28i0,.2 H,0. Clay has a sheet structure with a silicon dioxide tetrahedral layer alternating
with an octahedral aluminum oxide (alumina) layer. Two extremely inert materials, silicon
dioxide, and aluminum oxide are chemically bonded into a stable soil component. (The alternate
layers are responsible for the lubricating qualities of clays like bentonite which is commonly
used as a lubricant in drilling.) A pure clay material, like kaolin (a fine white clay that is the
basic raw material for the ceramic industry) is approx1mate1y 24% aluminum. Most clays are in
the 18 — 25% aluminum range. Clays are formed in nature by chemical weathermg of feldspar
and aluminum silicate rocks. Another well known clay material, is bentonite, which is a found
as a hydrated silica mineral called montmorillanite, usually associated with volcanic ash.
Bentonite includes other alkaline earth metals, such as calcium and magnesium in the chemical
structure, but chemically it is primarily a hydrated aluminum silicate.

Aluminum is a common component of soils and sediments in the grams per kilogram range, but -
~is not generally found in water above the low micrograms per liter level. This is because the
predominant form of aluminum is the compound aluminum oxide, A1,0; and as a component of
the clay minerals as aluminum silicates. Aluminum oxide is similar to silicon dioxide (sand),
which is a hard, stable, insoluble compound (both are used commercially in sand paper). Neither
aluminum nor silicon is found in appreciable concentrations in the dissolved form in water, even
though the soils and sediments contain large quantities of both elements. The cation-anion
balance, a standard method for checking the correctness of water sample analysis (Standard
Methods 1030 F) does not even include aluminum in the enumeration of cations. Dissolved
aluminum is just not expected to be present in appreciable amounts in water samples despite
being an extremely common element in the environment..

The abundance of aluminum in soils and sediments and the insolubility of the predominant
aluminum compounds, (aluminum silicates), are characteristics that account for the wide
variation between the measurements of dissolved aluminum and total aluminum in water
samples. The measured values of total aluminum in environmental samples, over time, typically
show an extremely large variation in values. The range of total aluminum values in a natural
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stream system can range from l_éss than 10 micrograms per liter to over 200,000 micrograms per

liter. The range of dissolved aluminum values in the same systems are usually in the 10 to 400 - o

micrograms per liter range. The difference in the variability of measurements of the two forms

~ of the metal indicate that the sediments are the primary source of the aluminum in the aluminum

measurements on whole water samples. This is exactly what would be predicted given the
geochemistry and abundance of aluminum in the environment. The same pattern holds for total
and dissolved iron, where iron oxides are a common component of soils and sediments.
Dissolved iron in stream samples commonly is found in the 10 to 100 micrograms per liter range,
while total iron values from the same streams vary from to 10 to 50,000 micrograms per liter.
The other conclusion that can be drawn from the difference in variability is that the
presence of high concentrations of high aluminum content sediments is not a major factor
in predicting the concentration of dissolved aluminum in the same sample. In fact, some of -
the variability in the dissolved aluminum measurements may be due to colloidal particles that
pass the 0.45 micron pore size during the filtration step that differentiates the dissolved from the
total form of the metal being analyzed (the crystal structure of the aluminum silicate results in
the formation of small negatively charged particles with large surface area).

There has been a legitimate discussion in the environmental community about the merits of ‘
basing environmental evaluations and effluent limitations of the total and dissolved form of the

‘metal. Some of that debate has been resolved with the use, of the total/dissolved ratios and

translator prov1s1ons that have been evolving. These discussions have merit when the metals
concentrations in the sediment are low and there is a significant solubility of the metal
compounds at equilibrium. These discussions do not apply well to aluminum and iron because
both metals naturally are present in large concentrations in the form of compounds which have
extremely low solubility.

‘Data frpm Red River Sites

Site specific data from sites on the Red River are consistent with the above discussion. There
are significant quantities of aluminum in the Red River sediments. In 36 samples, taken
from sites RR3 — RR6 (above the mine site), representing riffle, depositional, and composite
sample types, the range of total aluminum concentrations was 2610 to 20,800 mg/kg, with an
arithmetic average of 6626 mg/kg.

The total aluminum concentrations in the Red River whole water samples were vanable In 17
samples, taken from sites RR3 — RR6 and at Zwergle (above the mine site), the range of total
aluminum concentrations was less than 11 to 3400 pg/L.. The sampling was conducted in the

- months of March, July, September, and October which are low flow months. The range would

probably have been broader with a data set that represented months with higher flows and the

~ associated sediment loads.

The dissolved aluminum concentrations in the Red River water samples were Iess variable. In 17
samples, taken from sites RR3 — RR6 and at Zwergle (above the mine site), the range of
dissolved aluminum concentrations was 3 to 260 pg/l.

Permitting Issues

The data clearly indicates that the total aluminum concentrations in the Red River above
the mine area frequently exceed stream standards for total aluminum of 87 pg/ (see

White Paper - Aluminum
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accompanying table). Over 82 percent of .the measured values are greater than the stream
standard. Over 64 percent of the values exceed the stream standard by a factor of three or more.
The geometric mean is estimated to be between 170 and 288 pg/l, depending on the substitution -
procedure used for handling the below detection limit values." '

Reference: Red River above Mine Site - _ .
Raw Data - Substituted Values
» : " Total , Below Below Below DL
SITE ID | SAMPLE_DATE | Sample type | Aluminum DL as|DL as|as .001
mg/L DL - 11/2DL | mgfl
RR-1 04-Oct-02 Surface Water | 0.042 0.042 0.042 0.042
RR-1 21-Mar-03 Surface Water | <0.43 : C
RR-1 16-Jul-03 Surface Water | <0.071 0.071 0.0355 | 0.001
RR-1 25-Sep-03 Surface Water | <0.051 0.051 0.0255 | 0.001
RR-3 03-Oct-02 Surface Water | 0.45 0.45 0.45 0.45
RR-3 21-Mar-03 Surface Water | 3.4 34 3.4 3.4
RR-3 16-Jul-03 Surface Water | 0.35 035 1035 0.35
RR-3 25-Sep-03 Surface Water | 0.31 0.31 0.31 0.31
RR-4 04-Oct-02 Surface Water | 0.47 0.47 0.47 0.47
RR-4 21-Mar-03 Surface Water | 0.5 - 0.5 0.5 0.5
RR-4 " 16-Jul-03 Surface Water | 0.36 0.36 0.36 0.36
RR-4 25-Sep-03 Surface Water | 0.31 0.31 0.31 0.31
RR-5 03-Oct-02 Surface Water | 0.48 - 0.48 0.48 - 0.48
RR-5 21-Mar-03 Surface Water | <0.89 - '
RR-5 16-Jul-03 Surface Water | 0.27 0.27 0.27 - 0.27
RR-5 24-Sep-03 Surface Water | 0.27 0.27 0.27 0.27
RR-6 04-Oct-02° Surface Water | 0.88 0.88 0.88 0.88
RR-6 21-Mar-03 Surface Water | 1.4 14 1.4 1.4
RR-6 16-Jul-03 Surface Water | 0.62 0.62 0.62 0.62
RR-6 24-Sep-03 Surface Water | 0.66 0.66 0.66 0.66
RR-6A 04-Oct-02 Surface Water | 0.79 0.79 0.79 . 0.79
RR-6A | 21-Mar-03 Surface Water | 1.3 4 13 1.3 1.3
RR-6A 15-Jul-03 Surface Water | 0.55 0.55 0.55 0.55
RR-6A | 24-Sep-03 Surface Water | 0.6 0.6 06 |06
RR-6V 16-Jul-03 Surface Water | 0.22 0.22 0.22 0.22
RR-6V | 24-Sep-03 Surface Water | 0.26 0.26 0.26 0.26
Zwergle | 07-Oct-02 Surface Water | <0.011 0.011 0.0055 | 0.001
Zwergle | 23-Mar-03 Surface Water { 0.11 0.11 0.11 0.11
Zwergle | 16-Jul-03 Surface Water | <0.067 0.067 0.0335 |} 0.001
Zwergle | 25-Sep-03 Surface Water | 0.038 "~ 10.038 0.038 0.038
Geometric 0.288 0.260 0.170
Mean '

Red = Data point removed before data analyzed

Blue = Substituted value for less than value

White Paper - Aluminum
Page 3



. .
8

The data clearly indicate that the total aluminum congentration in Discharge 002A is lower than
the total aluminum concentrations in the Red River. The absolute range for the total aluminum

concentration is 30 to 120 pg/l. Over 98 percent of thé Values are less than the detection limit of
- 100 pg/1 that was used for the majority of permit monitoring measurements.

The data indicates that there is not a reasonable potential for the discharge from 002A to cause or
contribute to an increase in the baseline concentration of the Red River. In most cases, the total

‘aluminum concentration in the river will be decreased as the result of the discharge from 002A.

River Data and Analysis

Two data points were removed from the data set. The values were “less than values” that were -
far above the expected detection limit for aluminum and have little value in understanding the
distribution of data. Including these data points as substituted values would bias the data set
high. The “less than” values that are more in the range of expected detection limits for
aluminum (50 — 100 pg/l) indicate that the distribution includes a significant number of low
values. The “less thans” indicate that as many as 18 percent of the values may be below the
stream standard. ' - ' '

 Substitution techniques that involve the substitution of a rule based value for a “less than” value

can provide an estimate of the central tendency of the data set. If a value of 1 microgram per
liter is substituted for each of the “less than” values in the data set, the geometric mean would
still be estimated to be 170 micrograms per liter. (A value of 1 microgram per liter was selected
to be very near zero, since a zero can’t be used in the calculation of a geometric mean). Even

" with the most generous substitution, the geometric mean of 170 pg/l is estimated to be

almost two times the stream standard of 87 pg/l. For this data set, the New Mexico procedure
of substituting one half the detection limit for values below the detection limit is appropriate and
provides a reasonable approximation of the baseline concentration of aluminum.

Outfall 002

The effluent data does not lend itself to the kind of data analysis used on the Red Rlver samples
above the mine area since there are not enough measured data points to suggest a data
distribution. The data set includes 50 measurements taken at approximately monthly intervals.
Only one value was measured in 50 samples taken. There were 49 “non-detects” at a reporting
limit of 50 pg/L to 100 pg/L in this data set. There were seven values that were “less than” 50

pgl

This data set cannot be subjected to standard statistical analysis. The minimum aluminum value

" for the 50 month period was between zero and 50 pg/L. The maximum aluminum value for the

50 month period was 120 pg/L. This alummum value is the maximum value recorded over a
data set of approx1mately 50 measurements.

Conclusion:
The characterization of the aluminum, total concentration is complicated by the change of

reporting limits during the reporting period from 100 pg/L to 50 pg/L and the low
aluminum permit limit of 87 pg/L. Without a reasonable estimate at the median

~ concentration, it cannot be determined if the measured value of 120 pg/l is an outlier. The
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data cannot be used to calculate or to estimate if there is a reasonable potential for the
aluminum concentrations to exceed the permit limitation of 87 ng/l.

Aluminum Water Quality Criteria and other States’ Approaéhe§

The existing USEPA aluminum criteria (1988) were derived from a limited acute toxicity.
database of 14 genera (that just meets the “8 family rule” for criteria development) and two
chronic toxicity studies that revealed heightened sensitivity of brook trout and striped bass to
aluminum. Chadwick Ecologcial Consultants Inc., (CEC) recently conducted a technical review
and update of the existing USEPA criteria as part of remedial investigation/risk assessment
studies on the Red River unrelated to the NPDES permit (see Technical Memo attached). An
evaluation of the existing data revealed multlple undefined acute toxicity values that warrant
removal and/or correction. Furthermore, a review of the studies used to lower the chronic
criterion were not conducted according to USEPA protocol (Stephan et al. 1985) and therefore
not typically used in criteria derivation. More specifically, unusual dilution water with pH<6.5
and hardness <50mg/L. were used to generate the no observable effect concentration value of
87ug/L for the striped bass, which is the lowered chronic criterion. '

The CEC literature review located eighteen new acute toxicity values, which included toxicity
data for four new genera, as well as five new chronic toxicity values. These new data were
added to the respective databases. The new acute toxicity data revealed a significant relationship
between water hardness and aluminum toxicity that was not apparent in the existing limited
database. Recalculating the final acute value (FAV) and final chronic value (FCV) with
hardness normalized genus mean acute values (GMCV) and an updated acute-to-chronic ratio
results in the following acute and chronic equations: o

Acute = e[°'76°2(1nhﬂtdness)+~4.0061]
Chronic = 10-7602(1n hardness)+2.7279)

The Colorado Water Quality Control Commission (CWQCC) recently recognized the abnormal
water quality conditions used to derive the 1988 chronic criterion. To address this matter, the
CWQCC will be adding a footnote (similar to the footnote within Utah’s water quality standards)
to the existing water quality criteria as a result of its 2005 Basic Standards Hearing.

“Where the pH is equal to or greater than 7.0 and the hardness is equal to or greater
than 50 mg/L CaCO3 in the receiving water after mixing, the 87 ug/L chronic total recoverable
aluminum criterion will not apply, and aIummum will be regulated on complzance with the 750
ug/L acute total recoverable aluminum criterion.’

Recommended Permitting Approach |

New Mexico uses a statistical approach to examine the historical data on a discharge to

determine if there is a reasonable potential for that discharge to cause or contribute to a violation

of the stream standard. In this case, there is one data point with a value greater than the stream

standard. However there is not enough information to estimate the central tendency of the data

or to determine if the one measured value is an outlier. The data set does not allow a

determination that there is a “reasonable potential” for the dlscharge to cause or’
contribute to a violation of the stream standard.
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"The data clearly demonstrates that the tetal alyminum concentration of the effluent is

consistently less than the background concentration in the Red River. The data indicates
that it is not reasonable to expect that the effluent discharge will cause or contribute to an
increase in the total aluminum concentration.

)

The data clearly demonstrates that the total aluminum concentration in the Red River

‘consistently and significantly exceeds the stream standard in samples taken above the mine
‘area. Streams that have background concentrations greater than the stream standard in many
states are candidates for either an ambient standard or the development of a Total Maximum

Daily Load (TMDL).

Since it has not been clearly demonstrated that there is réasonable potential for discharge 002A -
to cause or contribute to the violation of the total aluminum stream standard, it would be
appropriate to set no effluent limitation for total aluminum on discharge 002A. There is no risk
in this approach because it is clear that the background total aluminum concentrations in the
stream are significantly higher than the effluent concentrations. Discharge 002A will not cause
or contribute to an increase in the total aluminum concentratlon in the stream.

It would be appropriate to continue to require that both total and dissolved aluminum be

-monitored and that a method with a detection limit of 10 pg/l or less be used. This would allow

a determination of reasonable potential for total aluminum to be developed and the need for an
effluent limitation for total aluminum to be determined. This approach would allow time for
New Mexico to fully evaluate appropriate aluminum criteria for the protection of aquatlc life and

if total aluminum is the appropnate metal species for the stream standard.

White Paper - Aluminum
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TECHNICAL MEMORANDUM
April 2004

POTENTIAL TIER 11l ACUTE AND CHRONIC
SCREENING LEVEL CRITERIA FOR ALUMINUM

INTRODUCTION
At the request of Molycorp, Inc., Chadwick Ecological Consultants, Inc. (CEC) has reviewed the

scientific literature with the goal of reviewing the available screening level water quality criteria (SLC) for -

alummum for the protectron of aquatic life. These criteria would potentially be included as part of a larger

. effort to mterpret ambient water quality in the Red R1ver near Questa, New Mexico, as part of RI/FS - '

activities. Currently, the ecological risk assessment is using existing U.S. Environmental Protection Agency
(and State of New Mexico) ambient water quality criteria (AWQC) for aluminum of 750 pg/L acute and
87 pg/L chronic. The purpose of this report is to summarize our technical review of the AWQC and

recommend potential Tier 11l acute and chronic aluminum SLCs, where appropnate
Preliminary Review of Existing Aluminum Criteria

CEC’sevaluation of the existing U.S. Environmental Protection Agency (U.S. EPA) aluminum WQC
document (1988) and development of potential Tier 111 SLCs was condu_cted in two primary phases. The first
phase of this proceés reviewed the existing criteria document to determine if U.S. EPA methods were
followed and whether or not any errors were made in development of the existing AWQC. The conclusions _
lof this ﬁrst pﬁase were that, in general, U.S. EPA methods were followed in development of the existing
AWQC. waever, the final development of the chronic criterion did not follow current criteria development |
methodologies and a significant error was made in calculatieri of the final acute criterion which, when
corrected, results in a higher acute criterion. The correction of a transcription error made in development of
the eurrent acute_criteribn (750 pg/L) results in a corrected criterion of 825 pg/L. With regard to the chronic
value, the concentration with no observed effect (NOEC) from two studies of brook trout and striped bass

were used to establish a chronic criterion of 87 pg/L. The current approach for determining a chronic value
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is to calculate the geometric mean of the LOEC (lowest observed effect concentration, the treatment with the

“ lowest concentration of toXi_cant determined to have an adverse effect) and_the NOEC (U.S. EPA 1998).

Using this approach, these two -studies would have produced a chronic value of approximately 122 pg/L,
rather than 87 pg/L. This finding from our first phase has been ﬁoted previously with regard to aluminum
exceedences in the Red River as part of technical comments to the TMDL proposed by the New Mexico
Environment Department (NMED). ':

REVISION OF ALUMINUM CRITERIA

Based upon the results of the first phase of this technical review, a second phase was conducted. The

* goal of this additional effort was to 1) assemble and critically review all available aluminum toxicity literature

- (especially those studies published since the 1988 criteria document) in order to develop updated acute and

chronic toxicity databases; 2) determine if sufficient toxicity data had been generated since July 1986, when

. the last comprehensive data review was conducted for the current document (U.S. EPA 1988), to justify

developing an updated criteria based on new data; and 3) produce preliminary updated aluminum criteria or
their équivalent that could be considered as Tier 111 SLCs for the ecological risk assessment for the Mblycomp
RUFS. |

To date, approximatély 300 scientific papers and documents relating to aluminum toxicity to aquatic
life have been critically reviewed for content. Useable toxicity endpoints gleaned from this review have been
assembled into acute and chronic toxicity databases (comparable to Tables 1 and 2 of a U.S. EPA AWQC
document). Once assembled, these updated toxicity databases can potentially be used to calculate acute and

chronic SLCs based upon thc most current scientific data.

In order to determine which toxicity data were acceptable for inclusion in these updated databases,
it was necessary to d’evélop a set of criteria for review of data from relevant studies. For example, in addition

to guidance prévided by the U.S. EPA for determining the suitability of data for inclusion in toxicity

~ databases (Stephan et al. 1985), only data from tests conducted at a pH between 6.5 and 9.0 were included.

A pH fange of 6.5 to 9.0 was established as a limit for data used in the update of the aluminum toxicity
databases, because the U.S. EPA has established this as an acceptable range for pH in ambient freshwater
(U.S. EPA 1999). Further, this is the range over which the current U.S. EPA criteria for aluminum are
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applicable (U.S. EPA 1988). Typically, if data were not included in the final updated databése, it was for one
of the following reasons: 1) test organisms do not have reproducing, wild populations in North America, 2)
study did not use an adequate control treatment, 3) data are presented in such a format that their quality

cannot be insured, or 4) data were derived using solutions with a pH of less than 6.5.
Updated Toxicity Databases

Of the 300 scientific papers that have been reviewed for aluminum foxicity data, relaﬁveiy few of

. these studies contain reliable toxicity endpoints for North American freshwater biota at pH values between

- 6.5 and 9.0. Much of the research into aluminum toxicity has been concerned with the additive toxicity of

aluminum in acidic solutions (especially studies related to “acid rain”). However, due to the chemical acﬁvity
of aluminum in solution, the vast majority of aluminum in a given solution at a circum-neutral pH is present

as less toxic and largely insoluble hydroxides. Further, much of the literature has been concemned with the

 differing toxicity of aluminum in solutions of varying pH, and not necessarily with the absolute toxicity of

aluminum at each pH value. Thus, much of the research into aluminum toxicity in the pHrange 0f6.5t0 9.0
found no effect (i.e., not tested at high enough concentrations), and simply had to be reported as toxicity
values in excess of (i.e., “greater than”) the highest tested concentration. Historically, such values have been
included in U.S. EPA toxicity databases as an absolute value. Yet, many of thesé values canbe unrealistically
low - simply as an artifact of the experimental design. As such, these “greétet than” values were evaluated,

and a decision whether or not to include them in the database made, on a case-by-case basis.

Typically, ifthe vélue was similar to other values for a species or genus, it was included. An example .
ofhowa “greatér than” value was removed from the database is the case of Micropterus. The gehus mean
acute value (GMAV) for Micropterus of >217 pg/L would represent the most sensitive value in the database
if left as is. However, a review of this study reveals that while 217 pg/L was the highest concentration tested
ata pH of 7.5 (and it had no toxicity), an acute value of >978 ug/L was generated at a pH of 6.1 in the same
study (Kane and Rabeni 1987). Becéuse the toxicity of aluminum increases with increasingly acidic
solutions, a value determined to be non-toxic at a pH of 6.1 would certainly be expected to be non-toxic at
a pH of 7.5. Thus, including a value of 217 pg/L as an acutely tdxic_ endpoint for Micropterus is not

scientifically defensible or reasonable. Because of this, and the fact that this was the only acute toxicity value
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for Micropterus generated at a circum-neutral pH, no acute aluminum toxicity data were included for

Micropterus in our final calculations.

A final consideration in screening data for calculation of both species mean acute values (SMAV)
is that data generated using flow-through methods with measured toxicant concentrations are used fo the
exclusion of all other data (Stephan et al. 1985). In the updated database, this rule affected the calculation
of the SMAYV for Oncorhynchus mykiss (rainbow trout). There are eight acute aluminum toxicity values for
0. mykis& in the database from two different studies. The first of these studies (Call 1984) used static
methods and measured the concentration of aluminum in the test chambers.. The more recent study
(Gundersen et al. 1994) used flow-through methods and also measured the concentration of aluminum in the
test. Beéausé the Gundersen et aI; (1994) data were generated using flow-through methods with measured
concentrations, the Call (1984) data were excluded from a calculation of the SMAYV for O. mykiss. Thus, the
SMAY for O. mykiss was determined to be 6,707 pg/L using only flow-through data, rather than 9,086 g/l
using all available data (Table 1). | |

" The updated acute toxicity database (Table 1), using all data from studies with a pH of 6.5-9.0,
contains toxicity data for 18 genera, with new data added for five of the original 14 genera in the 1988 U.S. .
EPA database. However, when the suspect “greater than” values are removed, the database again becomes
based on 14 genera. The most sensitive genus in this database is Ceriodaphnia, with a corrected GMAYV of
2,759 pg/L.
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TABLE 1: Acute toxicity of aluminum to aquatic animals. Only values determined at pH values of 6.5 - 9.0 were included i the data base. SMAV = species

mean acute value; GMAV = genus mean acute value. All aluminum values as pg/L.

Hardness - o Normalized Normalized

New (mg/L as : : . SMAY (hardness= GMAYV (hardness = 3 -
Data? Rank Species Method caCO,) pH LCS0 SMAV GMAV 50 myL as CaCO;) 50 mg/L as CaCO,) Reference

N 14 Midge SUT 1743 7.71-6.85 >77,700 >77,700 >77,700 >17,3119 >17,3119 Lamb & Bailey 1981
Tanytarsus. - e
dissimilis _ .

N 13 Yellow perch SMT 474 755 49,800 49,800 49,800 . 51,863 51,863 Call 1984 i

: Perca flavescens . ‘ '

N 12 Channel catfish SMT 474 7.54 47,900 47,900 47,900 49,885 . 49,885 Call 1984 :
Ictalurus - : - : .
punctatus . ¥ : . . .

N Snail SMT 474 6.59 >23,400 : ' Call 1984.
Physa sp. _ : _ . '

N Snail SMT 474 7 .46 >72,100 _ : © 'Call 1984

o " Physa sp. . , o : '

N - Snail ~ SMT 474. - 155 >30,600 . ' Call 1984
Physa sp. ' : o ' ' ; .

N 11 Snail . SMT 474 8.17 >24,700 >33,604 >33,604 >34.996 >34,996 < Call 1984
Physa sp. - ' : o - h E o

N 10 Stonefly SM,T 474 746 >22,600 >22,600 >22,600 >23,536 >23,536  Call 1984

. Acroneuria sp. : ‘ o '

N Rainbow trout ~ SM,T  47.4 6.59 7,400 "~ Call 1984
Oncorhynchus ' : .

_ mykiss C
N -Rainbow trout SM,T 474 “ 731 14,600 o ' ‘ Call 1984 : E
: Oncorhynchus ' ' : ! ' ’

mykiss
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~
TABLE 1: Continued.
o _ Hardness Normalized Normalized
New : ' "~ (mgLas : SMAYV (hardness = GMAYV (hardness = _
Data? Rank Species Method caco,) pH LC50 SMAV GMAV  $50mgl asCaCO,) 50 mg/L as CaCO,) Reference
N Rainbow trout SMT 474 7.46 8,600 Call 1984
" Oncorhynchus
_ mykiss
N Rainbow trout SM,T 474 8.17 >24,700 Call 1984
Oncorhychus
mykiss _
Y . Rainbow trout FM,T 232 825 6,170 Gundersen et al. 1994
Oncorhychus .
mykiss o : :
Y  Rainbow trout EMT 35 825 6,170 Gundersen et al. 1994
' Oncorhychus i ' .
mykiss » .- .
Y Rainbow trout FMT 83.6 8.29 7,670 Gundersen et al. 1994
' Oncorhychus ’ : '
mykiss _
Y  Rainbow trout FM,T 1158 8.29 6,930 6,707 ' 6,697 o Gundersen et al. 1994
~ Oncorhychus . : .
mykiss , , .
N 9 Chinook Salmon - SM\N 28 7 >40,000 >40,000 >16,379 >62,157 20,403  Peterson et al. 1974
Oncorhynchus : "
: tschawytscha R
N Fathead minnow SM,T 220 . 734 35,000 Kimball, mss.
' Pimephales
promelas . : :
N- - Fathead minnow S,UT  -- 7.6 >18900 .Boyd 1979
Pimephales '

promelas
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TABLEL:  Continued. . S - | - ,

. ' Normalized Normalized
New SMAV (hardness= GMAYV (hardness =

Data? - Rank Species Method Hardness pH LC50 SMAV GMAV 50 mg/LasCaCO,) 50 mg/L as CaCO,) Reference

N Fathead minnow SM,T 474 7.61 >48200 - ' . Call 1984
Pimephales '

. promelas _ ‘ _

N Fathead minnow SM, T 474  8.05 >49,800 - Call 1984

' Pimephales - ’ '
promelas

Y Fathead minnow SM,T 26 7.8 1,160 v : - ENSR1992b : -

. Pimephales ' ' v _ : . “ »

promelas o : - :

Y Fathead minnow SM,T 46 7.6 8,180 - ‘ ENSR 1992b
Pimephales ' ' ) : ' .
promelas _ .

Y. Fathead minnow SM,T 96 8.1 20,300 : _ ENSR 1992b
Pimephales :
promelas : : :

Y 8 Fathead minnow SM,T 194.- 8.1 44,800 18,497 18,497 13,878 13,878 ENSR 1992b
Pimephales : : : : ' ) :

: promelas - , _ , : - .

N 7 Flatworm SMT 474 7.48 >16,600 >16,600 >16,600 - >17,288 >l'_7,288 Brooke et al. 1985
Dugesia tigrina D : o ‘ :

N Cladoceran SMT 220 7.05 38,200 ' . Kimball, mss.
Daphnia magna ‘ , .

N Cladoceran SM,T 454 7.61 >25300 . ‘ Brooke et al. 1985
Daphnia magna ‘ '

N 6 Cladoceran SUT 453 6.5-7.5 3,900 15,563 15,563 11,234 11,234  Biesinger & Christensen 1972

Daphnia magna
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TABLE 1: Continued.

- _ Hardness ) Normalized - Normalized.
New : (mg/L as ' SMAV (hardness= GMAYV (hardness =
Data? Rank Species - Method caco,) pH LC50 SMAV GMAV 50 mg/l asCaCO,) 50 mg/L as CaCO,) Reference
Y 5 Amphipod S,UT 50 675 9,190 9190 9,190 9,190 9,190 Martin & Holdich 1986
" Crangonyx : ' ' '
~ pseudogracilis : o
N Amphipod SMT 474 7.53 22,000 22,000 ' 22911 - Call 1984
Gammarus o
, - pseudolimnaeus
Y 4  Amphipod S UT - 6.9 >2,698 >2,698 >7,704 >7,704 7,862  Storey et al. 1992
Gammarus pulex ' : , ' .
N Greensunfish  SM,T 474 7.55 >50,000 >50,000 >52,072 Call 1984 '
" Lepomis ‘
cyanellus : : _ :
Y Bluegill FUT 20-25 6.5 >400 » : . Palmer et al. 1988
. Lepomis : ’ '
' ~ macrochirus K _ ] 7 : _
Y t Bluegil FUT 20-25 15 >400 >400 >4472 >734 >6,182  Palmer et al. 1988
- Lepomis V - . A
: macrochirus
Y 3 Isopod , SUT 50 6.75 4370 4370 4,370 ) 4,370 ' 4370 Martin & Holdich 1986 .
Asellus aquaticus '
N 2 Brook trout " EMT - 6.5 3,600 3,600 3,600 3,600 3,600 - Decker & Menendez 1974
' Salvelinus ' ' '

. fontinalis . : v _
N Cladoceran SM,T 50 7.42 1,900 ' , McCauley et al. 1986
Ceriodaphnia - ' ' :
dubia ' : _ »
N Cladoceran "SMT 50 7.86 1,500 _ McCauley et al. 1986
' Ceriodaphnia ’
dubiq
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TABLEL:  Continued. ’
Hardness _ Normalized Normalized
New (mg/L as : : SMAYV (hardness= GMAYV (hardness =
Data? -Rank Species Method caCO,) pH LC50 SMAV GMAV  somg/LasCaCO,) 50 mg/L as CaCO,) Reference
N Cladoceran SM,T 50 8.13 2,560 McCauley et al. 1986
Ceriodaphnia '
dubia
Y Cladoceran. ~ SMT 26 7.5 720 ENSR 1992a
. Ceriodaphnia
dubia
Y Cladoceran SMT 46 7.6 1,880 ENSR 1992a
- Ceriodaphnia : -
dubia .
Y Cladoceran SM,T 96 7.8 2,450 ENSR 1992a
Ceriodaphnia ' *
dubia - .
Y. Cladoceran SM,T 194 8.1 >99,600 ENSR 1992a
Ceriodaphnia :
» dubia ‘ _ )
Y Cladoceran SM,T 985 76 2,880 3,021 2,510 Soucek et al, 2001
' Ceriodaphnia o ' : ' '
. dubia . : :
N Cladoceran SM,T 474 736 2,300 Call 1984
Ceriodaphnia sp. _ ' : ‘ ,
N 1 Cladoceran SMT 474 7.68 3,690 2913 2,967 3,034 2,760  Call 1984
- Ceriodaphnia sp. '
"N Common carp sUT - 6.5 >4,000 Muramoto 1981 -
Cyprinus carpio
N Commoncarp  SUT - 6.6 >2,000 Muramoto 1981
Cyprinus carpio _ _
'N Commoncarp  SUT - 6.6  >4,000 Muramota 1981

Cyprinus carpio
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TABLE 1: Continued. o A . o

) Hardness ' Normalized * Normalized
New S {mg/L as ' SMAY (hardness= GMAYV (hardness = .
Data? Rank Species Method cCaCO,) pH LC50 SMAV GMAV  50mg/L asCaCO,) 50 mg/L as CaCO,) Reference

» : >2,828* ' o

N t+ . Common carp S,UuT -- 6.7 >2,000 >2,828 * >2,828%* >2,828 ° Muramota 1981
"Common carp ' - ' B . :

Y t Copepod SUT - 6.9  >2,698 >2,698 >2,698% >2,698* >2,698* Storey et al. 1992
Cyclops viridis s '

12.1- _ : o

Y t Smallmouth bass SM,T 12.8 7.5 >217  >217 >217* >623* >623* Kane & Rabeni 1987
Micropterus - '
dolomieui

Value not used in final calculations since study found higher NOEC at lower pl-l

Value not used in 1988 document or present re-analysis.

Value not used in final criteria development.

Static test. ) . B o . a o -
Flow-through test.

Nominal alominum concentration.

Measured aluminum concentration.

Aluminum values presented are as total aluminum.

Document unavailable for review; value used in 1988 document, assume aluminum value as total,

ZHZCmu+ & o#
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Based on our literature review, chronic aluminum toxicity data for six genera of freshwater animals -
generated using test solutions with a pH between 6.5 and 9.0 were compiléd (Table 2). Unlike the acute
database which contains several potentially suspect “greater than” values, only the genus mean chronic value
(GMCYV) for Salvelinus (>224.5 pg/L) contains “greater than” toxicity values. All but one of the available
chronic values for Salvelinus were “greater than” values. Althou gh a Salvelinus chronic value of 87 pg/L was
used to lower the current calculated chronic criterion from 750 pg/L to 87 pg/L, this value was not included
inthe original deveiopment of the chronic toxicity database in the current aluminum criteria (U.S. EPA 1988).
The study upon which the 87 pg/L value was based was publishéd in 1989 following publication of the
criteria document (Cleveland er al. 1989). Re-evaluation of this study resulted in a chronic value of 121.95
ng/L derived from the geometric mean of the NOEC of 88 pg/L and a LOEC of 169 pg/L. This is the only
study available that presents chfoni(i toxicity data to Salvelinus at a pH between 6.5 aild 9.0 (exposure pH
ranged from 6.5 to 6.6 in this study). ’ ' '

| Because there are too few chronic data to develop a separate chronic criterion, an acute-to-chronic |
ratio will have to be used to translate the final acute value (FAV) to a final chronic vahie (FCV) -as was the:
case with the originai criteria document. The updated toxicity databéses contained paired acute and chronic |
data for five genera (Table 3), a sufficient numbef to calculate a new ACR. However, U.S. EPA guidance
dictates that a difference between the smallest and largest ACR should not be greater than a factor of 10. In

. this case, the largest difference in this data set is 13.5, suggesting that further refinement of this relationship

may be warranted and that the calculated ACR of 7.18 (Table 3) should be considered preliminary.



O e o = - O e ' G o = wme
R N - O N BN B & :

Potential Tier IIl Aluminum SLCs . s : Chadwick Ecological ._Consultanté, Inc.
Page 12 : . : April 2004

TABLE 2:  Chronic toxicity of aluminum to aquatic animals. All values determined at pH values < 6.5 were excluded from database. All
~ aluminum values as total pig/L. SMCV = species mean chronic value; GMCV = genus mean chronic value.

'Hardness

New , ‘ (rmg/Las ‘ Chronic ‘ '
Data? Rank Species " Test Chemical caco, pH Limits Value SMCV GMCV Reference
- Cladoceran aluminum ' - ’ ) '
Y Ceriodaphnia dubia  LC chloride 474 7.58 -- 12,100 12,100 . Call 1984
Cladoceran aluminum ‘ :
N 6 Ceriodaphnia dubia LC chloride 50 7.15  1,400-2,600 1,908 1,908 4,805 McCauley eral. 1986
Fathead minnow aluminum 7.24- . '
N 5 Pimephales promelas ELS sulfate 220 8.15 2,300-4,700 3,288 3,288 3,288 Kimball, mss.
S Cladoceran . aluminum ' . 3
N 4 Ceriodaphnia dubia LC chloride 50 715 1,400-2,600 1,908 1,908 - 1,908 McCauleyetal. 1986
Rainbow trout : aluminum - 7.94- : : _ s
Y Oncorhynchus mykiss  ELS chloride 103 8.10 - 3,910 - Gundersen et al. 1994
Rainbow trout - ~ aluminum 7.97- "- - .
Y 3 Oncorhynchus mykiss ELS chloride 20.3 8.14 - 1,940 2,7542 2,754.2 Gundersen et al. 1994
_ Cladoceran aluminum ) 7 I '
N 2 Daphnia magna - LC sulfate 220 - 83 540-1,020 742.2 742.2 742.2  Kimball, mss.
 Brook trout aluminum _ S o
Y - Salvelinus fontinalis  ELS sulfate -285 7.2 C - >242 Cleveland et al. 1986
o Brook trout ' : :
Y Salvelinus fontinalis  ELS n/s - 7.81 - >283 * Hunnetal. 1987
' Brook trout ' aluminum . " v :
N Salvelinus fontinalis ELS sulfate 12 6.5-6.6 ' 88-169 . 121.95 Cleveland et al. 1989
, Brook trout ‘ aluminum - E '
Y 1 Salvelinus fontinalis . ELS sulfate - 7.2 - >3039 2245 2245 Cleveland et al. 1991

LC = Life-cycle test. ,
ELS = - Early life stage used in testing.-
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TABLE 3: Acute-to-chronic ratio of aluminum toxicity to five genera.

Genus Acute Value (pg/L) Chronic Value (ug/L) . Acute to Chronic Ratio
Pimephales 18,497 | 3,288 5.63
Ceriodaphnia 2,966.5 1,908 1.55
Oncorhynchus - 19,064 2,925 v 6.52 -
Daphnia - 15,563 - 742.2 ’ 20.97
Salvelinus 3,600 ' 224.5 » 16.03
Geometric Mean _ _ _ ‘ : 7.18

Hardness Relationship

A signiﬁcarit result of our review of the aluminum toxicity literature was the discovery of an apparent

~ inverse relationship between the toxicity of aluminum and the hardness of the solution. Using data presented ‘

in the updated acute database (Table 1),a hardness modifier for the aluminum criteria can be developed. This -
relationship between the acute toxicity of aluminum and hardness was evaluated following guidance from
the U.S. EPA (Stephan et al. 1985) and using the recently issued cadmium criteria document (U.S. EPA 2001)
as a guide. ' | |

At a minimum, a range of toxicity values at differing hardness values should be available from two ‘
different species in the toxicity database. This range of hardness values for a given species sﬁould be such
that the highest hardness value is at least three times the lowest and there is a minimum difference of
100 mg/L as CaCO, between the highest and lowest hardnéss value. After sorting the data using these
criteria, a relationship was developed between aluminum toxicity and hardness.using data from C. dubia,

D. magna, and P. promelas. A linear regression was performed between log-transformed hardness values

. normalized to a mean for each species and log-transformed LC,, values normalized in the same manner

(Fig. 1). The result of this analysis is a significant (p = 0.0012), positive (slope = 0.7602) relationship
indicating an inverse relationship between hardness and toxicity. The slope of this line can then be used to
develop a hardness-based equation to calculate an updated aluminum criteria between a hardness of 25 and

400 mg/L as CaCO, similar to that used for many other metals.
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FIGURE 1:  Relationship between the acute toxicity of aluminum and the hardness (mg/L as CaCO,) of

the test solution. Straight line is the result of a simple linear regression of the data, and is
defined by the included equation. .

_REVISJEﬁ ACUTE AND CHRONIC CRITERIA FOR ALUMINUM

Using the updated toxicity databases and the relationship between water hardness and aluminum

- toxicity developed using these databases, an updated, hardness-based acute aluminum screening level

criterion can be developed (Table 4). The resulting acute criterion equation is el06020n brinessi40061] — 7 4

hardness value of 100 mg/L as CaCO, the updated acute aluminum criterion based upon this equation is 1,821

' pg/L (Table 4). These preliminary calculations indicate that an updated acute SLC for the Molycorp ecorisk

analysis would be substantially higher than the existing 1988 criteriqn. Further, these values are mofe

environmentally realistic in that the criteria increase as the hardness of the solution increases.
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TABLE 4:.  Recalculation of the final acute and chronic values for aluminum using updated toxicity
databases (N = 14 genera, R = sensitivity rank in database, P = rank + N+1).

Rank ~ "Genus®  GMAV (ug/L) InGMAV ~ (InGMAV) P=R/(N+l) VP

4 Gammarus 7862 8.9698 - 80.4572 0.2667 0.5164
3 Asellus 4370 8.3825 ~70.2666 0.2000 - 0.4472
2 Salvelinus - 3600 8.1887 67.0546 - 0.1333 0.3651
1 Ceriodaphnia 2759.6 7.9228 62.7714 0.0667 0.2582
Sum of columns 33.4638 280.5499 0.6667 - 1.5870

Calculations:

Acute Crltenon -

S? =Y (InGMAVY? - (XInGMAV)%4 = 280.5499 - (33.4638)%/4 = 16.0136 s =4.0017
XP- (X vP)/4 - 0.6667 - (1.5870)%4

= [CInGMAV - S(EVP))/4 = [33.4638 - 4.0017 (1.5870))/4 = 6.7783
A =S (V0.05) + L = (4.0017)(0.2236) + 6.7783 = 7.6731
Final Acute Value = FAV = e * = 2149.7867
CMC =% FAV =1074.8934
Pooled Slope = 0.7602
In (Criteria Maximum Incercept) = 4.0061 o
Recalculated Acute Aluminum Criterion = gl0760% (harinessy4006 = 1 8911 1 g/1, at a hardness of 100 mg/L-
Assumed Chronic Slope = 0. 7602 T ’ ’
Final Acute-to-Chronic ratio (FACR) =7. 18
Final Chronic Value (FCV)=FAV = ACR =2149.7867 + 7.18 = 299. 4132
In (Final Chronic Intercept) = 2.7279 ‘
Recalculated Chronic Aluminum Criterion = ¢®7*%® hardnes)427279] = 507 o/ at a hardness of 100 mg/L

The chronic SLC can also be updated using both the hardness relationship and the ACR of 7.18
calculated during this study. Using this new mformatlon the new chronic criteria equation is ¢l0-7602(n.
hardnesst2.7279] - At 3 hardness value of 100 mg/L as CaCO; the updated chronic aluminum criterion based upon

this equation is 507 pg/L (Table 4). As with the acute criteria values, the updated chronic value is higher than
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the existing 1988 chronic criterion. In addition, the updated chronic criterion presented here is hardness-

" dependant and increases with increasing hardness of the solution.

RECOMMENDED TIER 111 SCREENING LEVEL CRITERIA FOR ALUMINUM

_ " Based on this review of the 1988 aluminum cntena document,, a detailed literature review, and
subsequent technical updates of criteria, new Tier 11l aluminum SLCs were developed which could be utilized

for the Molycorp ecorisk (Table 5). These would be 1.8 mg/L acute and 0.5 mg/L chronic (at hardness 100
‘mg/L). '

TABLE 5: Summary of updated acute and chronic aluminum criteria values compared to existing and
corrected existing.U.S. EPA water quality criteria.

Hardness of 100 mg/L 1988 Criterion Corrected Criterion ~ Updated Tier 111 Study

(as CaCO,) (ng/L) (ne/L) (ng/L)
Acute ' 750 825 : 1,800
Chronic 87 122 500

It is important to note that these updated SLCs are based upon studies that measured aluminum as
total aluminum in circum-neutral solutions. The 1988 criteria (U.S. EPA 1988) were also based upon total
aluminum data. However, the U.S, EPA suggested in ihat documerit that implementing these criteria as
dissolved rather than as total fnay be more appropriate. And, in fact, the existing criteria have often been

adopted by States as regulating dissolved and not total aluminum. It is our understanding that for the

‘ ecological risk assessment, it has been decided to use these numbers as total aluminum (appropriate for the

database).
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~ July 2005
 TECHNICAL MEMORANDUM
~ Executive Summary of Data on the Red River in the Vicinity of
NPDES Permitted Outfalls 001 and 002
Introduction

This memorandum provides an executive summary of the aquatic biological and chemical data

collected on the Red River in the vicinity of Outfalls 001 and 1002 permitted throﬁgh the National

Pollution Discharge and Elimination System (NPDES). The information is presented for the Molycorp,
Inc. (Molycorp) NPDES renewal process. Data supporting this renewal report come primarily from long- '
term aquatic biological monitoring reports from Chadwick Ecological Consultants, Inc. (CEC) prepared
oﬁ behalf of Molycorp (CEC 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2005) and data collected by the
Remedial Investigation (RI) Study as presented in the Molycorp Preliminary Site Characterizatioﬁ Report
(URS 2005). ’ -

Site Descriptions

Sites bracketing each outfall were chosen to characterize the aquatic biota and water and sediment
chemistry in the vicinity of each outfall (Fig. 1). Study site names are based on names used during the
Molycorp Remedial Investigation/Feasibility Study ([RUFS] URS 2005). Study sites used for this

summary include:

LR-1 - upstream of Outfall 002, biological sampliﬁg/watcr chemistry/sediment chemistry
LR-5 - downstream of Outfall 002, water chemistry/sediment chemistry |

- LR-8A - downstream of Outfall 002, biological sampling/water cherhistry/sediment chemistry
" LR-11A - downstream of Outfall 002 and upstream of Outfall 001, water chemistry/sediment chemistry

LR-13 - downstream of Outfall 002 and upstream of Outfall 001, water chemistry/sediment chemistry
LR-16 - downstream of Outfalls 001 and 002, biological sampling/water chemistry/sediment chemistry
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FIGURE1: Study sites in the vicinity of Outfall 002 and Outfall 001.

Outfall 002 is the only NPDES permitted outfall currently m active use by Molycorp on the Red

‘River. The GPS coordinates for this outfall are N36°41'31. 36“ W105°37'16.58", and it is at an elevation

of 7,226 ft. Biological sampling has been conducted at Sites LR-1 and LR-SA bracketing this outfall
(Fig. 1) Durmg the RI, water and sediment samples were collected at those two sites, as well as Site LR-
5, downstream of Outfall 002.
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Outfall 001 is the outlet from Pope Lake, but has not been used for dlscharge since the last pemut
was granted. The GPS coordinates for this outfall are N36°41'40.15" W105°38'3. 37", and it is at an

 elevation of 7,331 ft. B1010g1ca1 sampling has been conducted downstream of this outfall at Site LR-16.

During the RI, water and sediment samples were collected at that site, as well as at Site LR-11A,
upstream of Outfall 001, and LR-13, downstream of Outfall 001 (Fig. 1).

Media Sampled

Fish, benthic invertebrate, and periphyton populzttio_ns hztve been sampled at each biological
monitoring site. Fish populations were quantitatively sampled using electrofishing gear and a multiple; |
pass depletion techxiique. Fish species include rainbow trout; hybrid rainbow/cutthroat trout, brown trout, ‘
and white sucker. Rainbow trout found in the study area represent ﬁ]sh stocked by the New Mexico Game
and Fish Department and the Town of Red River. These fish generally exist in the river for a short period
of time because they are quickly harvested. Therefore, rainbow trout are not considered resident fish and
are not discussed in this data summary. Benthic invertebrate populations were quantitatively sampled by
taking five replicate samples using a modified Hess sampler. Penphyton populations were qualitatively

sampled by scraping algae from the strcam bottom _substrates.

Fish and invertebrate tissue samples have also been collected during the RI. Rooted macrophytes

were uncommon in the study area, so bryophytes (moss) were used for plant tissue sampleé.

Water quality ' samples were collected for the RI as grab samples at each collection date.
Sediment samples collected in fall 2002 were a composite of erosional and depositional sediment due to a
lack of appropriate riffles in many areas of the stream. Low flows allowed sediment to accumulate and

storms partially dammed the river thh sediment -in 2002, especially downstream of Hot ‘n Tot and

- Hansen creeks. Sediment samples collected at other times were obtained separately from riffles and

depositional zones.

Tissues, water, and sediment samples were analyzed for a suite of 25 elements. These elemental
analytes were analyzed in both the total and dissolved fractions of the water samples. At sites generally

co-located with biological monitoring sites, water and-sediment samples were also analyzed (in total
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fractions) for a suite of 138 organic compounds, including 43 volatile organic compounds, 62 semi-.
volatile organic compdunds,_S explosive organic compounds, and 28 pesticides/PCBs, in fall 2002.
Because the concentrations of these organic compounds (except 3-hexachlorocyclohexane and 2-
butanone in sediment) were nearly all below detection limits at- all Sites, no further analysis was
conducted for those analytes. Inorganic ions, pH, alkalinity, specific COnduéta.nce, % solids, and other

similar laboratory and physical paraméters were measured on the appropriate media for each sample
(URS 2005).

Screening level criteria used for analysis of the water and sedimént data were based on U.S. EPA
Region 6 Risk-Based Screehing Level Criteria for Human Health, promulgated New Mexico Surface
Water- Quality Standards, or pértinent Nation‘al Recommended Ambient Water Quality Criteria for
ecological receptors, as required in the Data Quality Objectives for the Molycorp RI/FS (URS 2002).

Screening level criteria do not exist for tissue-based samples (i.é., fish, benthic invertebrate, and
plant samples); therefore, the measured concentrations were compared between sites (upstream -

downstream of an outfall) and between years (2002 and 2003).

Screening level chronic toxicity tests were performed using Ceriodaphnia dubia on baseflow
water samples in October 2002. Full dilution series chronic toxicit}lr tests were ﬁerfdrmed using C. dubia
for snowmelt runoff samples in late April 2003. Full dilution series acute toxicity tests were performed
using C. dubia for three sets of stonnwafer Samples from July through September 2003. Ten-day chronic
sediment toxicity tests using Hyalella azteca and Chironomus téntahs were performed on sediment
samples at each site in October 2002. Chronic and acute toxicity test procedures followed methods
described in U.S. EPA documentation (Lewis ef al. 1994, U.S. EPA 2000, U.S. EPA 2002). ' |

Habitat variables were measured in the sites used for fish populatidn monitoring, generally
representative of the reach in which it was located. Habitat units were identified by type according to the
R1/R4 Habitat Inventory procedures used by the U.S. Forest Service (Overton ef al. 1997). The length,

widths, and depths of each habitat unit were measured, and a subjective score, ranging from 0.0

. (degraded) to 5.0 (optimal), was assessed.
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Summary of Data

~ Outfall 002 Sites

Fish Populanons
- Fish population samples have been collected at sites upstrea.m and downstream of Outfall 002 in
fall 2002, 2003, and 2004. At both sites, brown trout have been collected each year, and white suckers

- were also collected at Site LR-1 upstream of Outfall 002 in fall 2004. Brown trout densities have

consxstently exceeded 100 fish/acre, rangmg up to 520 ﬁsh/acre with hlgher densities found downstream -
of Qutfall 002 at both Sites LR-8A and LR-16 (Fig. 2)

Brown trout biomass varied between sites and between yearsj however, biema_ss has been _
consistently greater downstream of Outfall 002 than upstream of Outfall 002 (Fig. 2). At the site above
Outfall 002, brown trout biomass exceeded 25 Ibs/acre. Downstream of Qutfall 002, biomass of brown

trout exceeded 40 Ibs/acre every year except in 2002.

Fish Tissues _ ‘

Metals were found in fish tissues both upstreami and downstream of Qutfall 002. In fall 2002,
more analytes were below the detection limit at the upstream site than in the downstream site for size
classes. In fall 2003, there were more analytes below the detection limits et the upstream site in brown

trout >8 inches, but the trend was reversed for young-of-the-year (YOY) brown trout. In brown trout <8

- inches, the same number of analytes were below the detection limits at both sites.

_Tissue-based screening criteria have not been produced for gmalys'is of these data. For 2002 data,
there were lower coneentrations of Cd in brown trout >8 inches and higher concehtrétions of Ba and Fe in
brown trout <8 inches in the downstream.site as compared to the upstream site. For 2003 deta, there were
vhigher concentrations of Al, Cf, Fe, Mn, Ni, and Se¢ in brown trout >8 inches, higher concentrations of Cr,
Ni, and Se in brown trout <8 inches, and higher coneentrations of Hg and Se in YOY brown trout in the
downstream site compared to the upstream site. From fall 2002 to fall 2003, Al and Mn concentrations
decreased at the upstream site in brown trout >8 inches. At the downstream site in brown trout >8 inches,

Cr and Mn concentrations increased from 2002 to 2003, and in b_rown trout <8 inches, Cr and Ni



f
Iy ¢

Executive Summary of Data on the Red River
Page 6

Chadwick Ecologicalv Consultants, Inc.
- July 2005

concentrations increased from 2002 to 2003.

between years.

All other metal concentrations were fairly consistent
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Comparison of resident trout density (nurhber of fish/acre) and biomass (pounds of fish/ -

acre) at sites in the vicinity of NPDES permitted Outfalls 001 and 002 on the Red River,
Taos County, New Mexico. Data collected in years indicated in parentheses.
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Benthic Invertebrate Populations
Benthic invertebrate populations have been sampled at Site LR-1 upstream of Outfall 002 in

spring and fall since spring 2002, and at Site LR-8A downstream of Outfall 002 in spring and fall since

fall 2002. Densities have consistently been greater downstream of Outfall 002 (Fig. 3), with some
seasonal fluctuations. Number of taxa has ranged from 22 taxa at the site upstream of OQutfall 002 in
Spﬁpg 2004 to 45 taxa at the site downstream of Outfall 002 in spring 2003 (Fig. 3). There have been
more than eight EPT (Ephemeroptera, Plécoptera, and Trichoptera) taxa collected in every sample.
Shannon-Weaver diversity index values have generally been above 3.00, with only one value below 2.50

at the site upstream of Outfall 002 in spring 2002.

" Benthic Invertebrate T issues

Benthic invertebrate tissue samples were collected at both biological monitoring sites in spring
2002, fall 2002, and fall 2003. A reduced number of parameters was analyzed in spring 2002. Similar
numbers of analytes were below detection limits at the sites upstream and downstream of Outfall 002. In

~ fall 2002, Cd and Mo concentrations were lower at the downstream site as compared to the upstream site,

and Se concentrations were lower at the downstream site in fall 2003. There was high variability between

years at both sites.

Periphyton Populations ‘ _

Periphyton po_pulation samples were collected at both sites bracketing Outfall 002 in fall 2002
and fa.ll.2‘003. At the site upstream of Outfall 002, 18 - 19 taxa were collected; of which 17 were diatom
taxa. Diatoms comprised well over half of the density in both years, with the rest of the population being
blue-green algae in 2002 and blue-green algae plus green algae in 2003. At the downstream site, the
nuﬁber of algal taxa ranged from 19 - 22 taxa, with 16 - 20 taxa being diatom taxa. Diatoms comprised
91.2% of the density in 2002, with the remainder being blue-green and other elge,e. In 2003, diatoms
comprised less than half of the density, blue-green aigal density decreased from 2002 values, and other
algae (mostly green algae) comprised just over half of the remaining density.

Plant Tissues . _ _
Most arialytés (380%) were above detection limits in tissue samples from plants collected at the
two sites in the vicinity of Outfall 002. In fall 2002, concentrations of Co, Mn, and Mo were higher at the
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‘downstream site as compared to the upstream site; in fall 2003, only concentrations of Mo were higher at

the downstream site, and Pb concentrations were lower at the downstream site.
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FIGURE 3: Comparison of benthic invenebfate density '(numb'er/mz) and number of taxa at sites in

the vicinity of NPDES permitted Outfalls 001 and 002 on the Red River, Taos County,
New Mexico. Data collected in years indicated in parentheses
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Water Quality

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening

level criteria at all three sites in the vicinity of Outfall 002 during each sample event. Dissolved B

concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fall

2003 at all three sites. Dissolved Cd concentrations exceeded ecolegical chronic screening level criteria
at all three sites in spring, summer, and fall 2003, but only at Site LR-1 upstream of Qutfall 002 and Site
LR-5 downstream of Outfall 002 in fall 2002. All other analyte concentrations were either below

~ detection limits or below all screening level criteria, or screening level criteria do not exist.

Sediment Chemistry

Human health screening level criteria werevexceeded by As concentrations at all sites on each
sample date. Iron concentrations also exceeded human health screeningv level criteria in the composite
samples from all three sites in fall 2002 and in depositional samples from all three sites in spring 2003 |

and fall 2003. 3-Hexachlorocyclohexane and 2-butanone concentrations exceeded ecological screening

~ level criteria in composite ‘samplevs from fall 2002 at all sites. Concentrations of Ni exceeded ecological

screening level criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded
ecological screening level criteria in all samples from depositional zones in spring 2003. Otherwise, -
concentrations of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, and Zn exceeded ecological screening level criteria in

various samples on various dates, with most of these analytes found either upstream only or both

upstream and downstream of Outfall 002. Concentrations exceeded ecological screening‘ level criteria in

downstream sites only for Cd in riffle and depositional zone samples in spring 2003 and Pb in riffle

- samples in summer 2003. All other analyte concentrations were either below detection limits or below all

screening level criteria, or screening level criteria do not exist.

Habitat Evaluations , ,

Habitat parameters were evaluated at the sites bracketing Outfall 002 in fall of 2002, 2003, and
12004. A reduced number of habitat parameters was evaluated in spﬁng 2004. Upstream of Outfall 002,
‘there have been foﬁr habitat units consistently idenﬁﬁed, comprised of low gradient riffles and runs.
Average depths have been less than one foot, and maximum depths haye been less than 1.5 feet. Habitat
quality ratings have ranged from 2.5 - 3.3 at this site. At the site downstream "of Outfall 002, seven to
eight habitat units have been identified, comprised of low gradient riffles, runs, and small pools. The



.
A, ¢

Executive Summa)y of Data on the Red River Chadwzck EcoIogxcal Consultants Inc.
Page 10 . - July 2005

.average depth has been about one foot, with average maximum depths at least 1.5 feet Habltat quality

ratings were con31stently 2 5-26.

Toxicity Tests _

Screening level chronic toxicity tests using C. dubia were performed on water collected at the
biological monitoring sites upstream and downstream of Outfall 002 in Oétober 2002. There were no
significant effects on survival in these tests; however, there were Isigniﬁcant reproductive effects when
corhpared to control organisms. A subsequent full dilution series chronic toxicity test using C. dubia was
then perfomted on water from Outfall 002 and the sites bracketing the outfall in October 2002. The No
Observed Effect Concentration (NOEC) for survival and reproduction was 100% in these tests. The IC;s
values for the test using Outfall 002 water were 93.8% effluent for survival and 95.9% effluent for
growth. However, no confidence limits could be calculated for these values and the_y cannot, therefore, be

~ determined to be significantly different from 100% test waters. For the sites bracketing Outfall 002, the

ICys values for survival and reproduction were all >100% river water. ‘Ten-day sediment toxicity tests
using H. azteca and C. tentans were performed on sediment samples collected from the biological
monitoring sites in October 2002 and October 2003. No significant effects on survival or growth were

detected in any of these tests. Acute toxicity tests were run using stream water collected during three -

~ rainfall events (stormwater testing) in summer-fall at Site LR-16 downstream of Outfall 002. No

significant acute toxicity (i.e., LC50>100% streamwater) was detected in any of the storms.
Outfall 001 Sites

Fish Populations
_ Fish populations were initially sampled in Spring 1997 and subsequently each fall since 1997. |

Brown trout have had an average density of 380 fish/acre and an average biomass of 42.5 lbs/acre (Flg

2). Values were consistently higher at the site downstream of Outfall 001 than at Slte LR-1 upstream of

" “both Outfalls 002 and 001.

Fish Tissues _ _
In fish tissue samples, the number of analytes below detection limits in both brown trout >8

inches and brown trout <8 inches increased from 2002 to 2003.
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Benthic Invertebrate Populations

Benthic invertebrate population sampling was conducted in fall 1997, 1998, and 1999, and in '
spring and fall since 2000. Densities have varied widely, with a particularly low density of 1,606
organisms/m’ in fall 1997 to densities over 20,000 organisms/m? in fall 2000, fall 2002, and spﬁng 2003
(Fig. 3). Number of taxa has consistently been 'greater than 20 taxa, with >30 taxa found in four of the 12
sample periods (Fig. 3). Number of EPT taxa has consistently ranged from nine to thirteen taxa.
Shannon-Weaver diversity values have been generally good, with only two values below the threshold of
2.50 (fall 1998 and fall 1999). 'All other values have been greater than 2.50, with half of the values 3
3.00. The Qalues for these parameters indicate healthy, generally abundant invertebrate populations
downstream of Outfall 001. In addition, densities downstream of Outfall 001 were generally larger than
at Site LR-1, upstream of both Outfalls 002 and 001. The number of taxa, number of EPT taxa, and
dlver51ty have not demonstrated clear trends among Sites LR-1, LR-8A, and LR-16 |

. Benthic Invertebrate Tissues

Only 5 - 6 analytes were below detection limits in benthic invertebrate tissue sardples in 2002 and
2003. Concentrations of As, Ba, Fe, Pb, and V decreased and concentrations of Cd and Zn inc_rease_d at .
this site from 2002 to 2003. |

- Periphyton Populations

Periphyton populatlons have been sampled at the site below Outfall 001 in fall 2002 and 2003. In
both years, 19 algal taxa were collected, of which 18 19 taxa were diatoms. Diatoms comprised 92.1 -
100% of the population on those dates, whereas blue-green algae comprised the remainder of the

population.

- Plant Tissues

Between 3 - 5 analytes were below the detection limits in tissue samples ffoin plants collected in
fall 2002 and fall 2003. Concentrations of B increased in 2003 compared to 2002, but concentrations of

Mo and Se decreased.
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Water Chemistry

Dissolved Ba concentrations and total Al concentrations exceeded ecological chronic screening
level criteria at all three sites in the vicinity of Outfall 001 during each sample event. Dissolved B
concentrations also exceeded the ecological chronic screening level criteria in spring, summer, and fall
2003 at all three sites. Dissolved Cd concentrations exceeded ecological chronic screening level criteria
at all three sites in .spring and fall 2003, but only at Site LR-11A upstream of Outfall 001_ and Site LR-13
downstream of Outfall 001 in summer 2003 and at Site LR-16 downstream of Outfall 001 in fall 2002.
Total Fe concentrations exceeded screening level criteria at the Site LR-11A upstream of Outfall 001 and
Site LR-16 downstream of Outfall 001 in fall 2002. All other analyte concentrations were below

detection limits or below all screening level criteria, or screening level criteria do not exist.

Sediment Chemistry

Human health screening level criteria were exceeded by As concentrations at all sites on each
sample date. Iron concentrations also exceeded human health écreening level criteria in the composite
samples from sites upstream and downstream of Outfall 001 in fall 2002 and in depositional samples from
at least two sites in the vicinity of Outfall 001 in spring 2003 and summer 2003. 3-
Hexachlorocyclohexane and 2-butanone concentrations exceeded ecological screening level criteria in
composite samples from fall 2002 at all sites. Concentrations of Ni exceeded ecologiéal screening level
criteria in all samples from spring 2003, and concentrations of Cu, Pb, and Zn exceeded ecological
screening level criteria in all samples from depositional zones in spring 2003. Otherwise, concentrations
of As, Cd, Cu, Fe, Pb, Mn, Ni, Se, Ag, and Zn exceeded ecological screening level criteria in various
samples on various dates, with most of these analytes found either upstream only or both upstreaim and

downstream of Qutfall 001. Concentrations exceeded ecological screening level criteria in downstream

sites only for Pb in riffle samples in spring 2003, Se in depositional samples in spring 2003, Cu and Mn in _

riffle samples from summer 2003, Fe in depositional samples in summer 2003, and Mn, Ni, and Zn in
depositional samples in fall 2003. All other analyte concentrations were either below detection limits or

below all screening level criteria, or screening level criteria do not exist.

Habitat Evaluations

Habitat evaluations at this site were conducted in fall 1999, 2002, 2003, and 2004, with a reduced

set of parameters evaluated in spring 2004. Generally, eight habitat units were identified, except in 1999
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when six units were identified. Mean depths have ranggd from 0.9 - 1.7 feet, and mean maximum dépths '
have ranged from 1.7 - 3.5 feet. Habitat qﬁality ratings have varied from 2.5 - 3.6.

-Toxicity Tests

‘Screening level chronic toxicity tests using Ceriodaphnia dubia were perfoxmed' on water

collected at the biological monitoring site downstream of Outfall 001 in October 2002. There were no

- significant effects on survival or reproduction 1in these tests. A full dilution series chronic toxicity test

- using C. dubia was conducted on water collected during snowmelt runoff in April 2003. The NOEC for

survival was 100% and the NOEC for reproduction was 75% in th_is test, with corresponding IC,s values
of >100% and 89.2%, respectively. These values were not signiﬁcantly different from 100% test water.
Full dilution series acute toxicity tests were also perfomled on water collected during three storm events
in summer;fall 2003, each resulting in no signiﬁcant acute toxicity (i.e., an LCsy of >100% test water) at
the Site LR-16 downstream of Outfall 001, |

Ten-day sediment toxicity testsv using H. azteca and C. tentans were performed on sediment
samples collected from the biological monitoring site downstream of Outfall 001 in October 2002 and
October 2003. No significant effects on survival or growth were detected in the tests using C. tentans;
however, there was only 71.3% survival in the October 2002 tests using H. azteca, significantly different

from the control. Other tests using H. azteca showed no significant differences from control values.

Summary

Even though Outfall 002 is the only NPDES permitted outfall currently in active use by
Molycorp, chemical concentrations in the water frequently differ upstream and downstream of both

Outfall_s 001 and 002, reflecting changes in chemistry occurring through this study reach unrelated to

. surface discharges. Regardless, biota population parameters show no measurable effects when comparing

sites upstream and downstream of each outfall and are frequently greater downstream of outfall locations.
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MOLYCORP, INC
QUESTA DIVISION
NPDES PERMIT NM0022306 APPLICATION
' SUPPLEMENTAL INFORMATION
MANGANESE PUMP BACK SYSTEM SUMMARY
Background -

. The U.S. EPA Region 6 issued an Administrative Order Docket No. CWA-6-01-
1204, (AO), dated February 2, 2001, advising Molycorp, Inc. that the manganese
loadings discharged from Outfall 002 exceeded those authorized by NPDES Permit
NMO0022306. The AO further directed Molycorp to develop and implement a plan to
achieve full compliance with the new Permit limitations by February 1, 2004

Outfall 002 discharges collected seepage water. from tailings ponds and
intercepted groundwater to the Red River. Analysis by Vail Engineering, Inc. indicated
that elevated manganese loadings were primarily due to the manganese in water
transported to the tailings ponds rather than from seepage of such water thirough the
deposited tailings. Water discharged to the ponds include combined well waters and
surface waters diverted in the mill area, as well as water used to convey waste ore in a
slurry and water from the mine de-watering operation. Vail Engineering found a large
variation in the manganese concentrations of these various water streams, with the
highest concentrations in the well water pumped for tailings transport and mine de-
watering. Vail Engineering determined that 90% of the total manganese loading at
Outfall 002 derived from the original drain lines developed in the area down gradient of
Dam 1A. :

Remediation Pfogram

Vail Engineering recommended that all intercepted water from drain system
components that had manganese concentrations in excess of 1.0 mg/L be diverted to a
new well. This thus captured high manganese water would then be pumped a distance of
6,000 feet to the Dam 5A pond area and discharged to this upper pond.

The investigation, analyses, and recommendatlon details are documented in the
report, which is mcluded herein by reference.

Implementation of the recommendation was completed by Molycorp in January
2004, consistent with the AO, and Outfall 002 discharge has been in compliance with the
Permit Manganese loading limitations since the installation of the pump back system was
completed. Molycorp, Inc. submitted the required documentation to EPA Region 6 in a

~ letter dated December 30, 2003. EPA officially closed the AO in a letter dated January
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27, 2004. Molycorp, Inc, in a letter to U S. EPA Reglon 6 dated February 13, 2004,
further demonstrated such comphance :

’ therature Cited

Vail Engineering. 2003. Report on Analysis of Molycorp’s Outfall 002 Drain System
and Proposed Seepage Pump Back System. Report to Molycorp, Inc., Questa
NM, May 2002 (Revised May 2003)
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MOLYCORP, INC
| QUESTA DIVISION
NPDES PERMIT NM0022306 APPLICATION

SUPPLEMENTAL INFORMATION

'BEST MANAGEMENT PRACTICES l]Vﬂ’LEMENTATION SUMMARY

Background .

NPDES Permit NM0022306, at Part I.B. prohibited the discharge of pollutants
traceable to point source mine operations through a hydrologic connection to the Red
River, except in trace amounts. The area in question is marked by natural springs and
groundwater seeps, and is thought to originate, in part, from the mine rock piles. The
exact source and nature of these springs and seeps has not been determined, nor is it
expected that they will be in the near term. Therefore, a requirement to implement Best

- Management Practices (BMPs) to intercept these non-point flows was included in the

Permit in lieu of precise source identification. Part I. C. included a Schedule of
Compliance which, in part, scheduled the implementation of the BMPs specified in Part
ILB. of the Permit. The design of the BMPs was provided in Part ILA. of the Permit.
Satisfaction of BMP implementation requirement constituted compliance with the I B.

- prohibition.

- The BMPs included the design and construction of two French drains at the
Spring 13 and Spring 39 seepage zones, and the construction of three groundwater
extraction wells below the toe of the Sugar Shack South mine rock pile. More detailed -
configurations and locations of the improvements are provided in Part IL A. of the Permit.

Field investigations, both before and after implementation of the BMPs, were
specified in the Permit to determine any appropriate changes to the design of the BMPs,
and to assess the effectiveness of the BMPs at intercepting the potential seepage.
Specified reporting requirements were also included in the Permit provision.

Evaluation of Effectiveness . (

The above required effectiveness evaluation was conducted by Vail Engineering,
Inc. of Santa Fe, New Mexico. The evaluation and its results are documented in a report,
(Vail Engineering 2003), which is included herein by reference.
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In summary, the evaluation found the following:

Spring 13

During the first several weeks after installation, there was no noticeable seepage:
and no visible milkyness along the river north shore line. Subsequently, even though
there was an apparent reduction in inlet flow to the French drain system, there remained a
considerable reduction in visible seepage along the shoreline in this reach of the river.

Spring 39

The Spring 39 dramage system appears to be operatlng satlsfactorlly, and has

eliminated visual seepage flow along the adjacent shore line.

Groundwater Wells

The groundwater withdrawal wells are functioning as expected, and are having

* the beneficial effect anticipated. However, because of the low permeability of the basin

aquifer along the north side in the vicinity of the wells, the effects of such pumpage will
accrue over a longer period of time then anticipated. Gradual reduction in conductance in
the water pumped during the initial weeks of the system operation indicates and -
increasing percentage of basin flow water that is being drawn from outsxde the seepage

plume. '

“Literature Cited

Vail Engineering. 2003. Evaluation of Effectiveness, Spring 13 & Spring 39 Seepage
Collection Systems, Ground Water Withdrawal Wells, Report to Molycorp, Inc.,
Questa, NM, Apnl 30, 2003 '



VAIL IENGINEERIN G, INC.

1588 SAN MATEO LANE
PHONE: (505) , SANTA FE, NEW MEXICO
) . 87505

988-5575

- Yol G ¢

: April 7, 2000
Mr. Scott Wilson :

NPDES Permit Branch (6 WQ-P) L
US Environmental Protection Agency R@ G@ W @d
Region 6 APR 17 2000

1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733 | - 6WQm pp

Re: Molycorp, Questa New Mexico - Spring 13
Dear Sir,

At the request of Mr. David Shoemaker, we are submitting herewith the Preliminary Design
Analysis and related Drawings relative to the proposed interception of acid rock drainage at
- Spring 13 and Spring 39. :

Both areas are on US Forest Service land and the Spring 13 area is also on the right-of-way of
State Highway 38. We regret to advise that at a meeting with the Forest Service District Ranger
on April 6, we were advised that regulatory requirements for public notice, clearances from other
Federal and State agencies etc. must be met and that at the earliest it probably will be September
of this year before a permit for. even the field investigations can be approved, and that a much
longer time period may be required. The State Highway Department has advised that it cannot
issue a permit until the clearance from the Forest Service is received.

Molycorp wishes to advise you that it will do everything possible to expedite the approval of
these permits, and that it will proceed with tentative final designs and make every effort to
complete the installation of the proposed facilities this fall, before the low river flow period,
which generally commences in November.

Respectfully Submitted
Vail BEngipeering, Inc.

cc:  Mr. David Shoemaker
Mr. Geyza Lorinczi
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March 14, 2000

PHONE: (505)
988-5575

District Highway Engineer
P.O. Box 4127
Santa Fe, New Mexico 87502-4127

Attention: Mr. James Sullivan
Dear Sir:

Attached is an application on behalf of Molycorp, Inc., Questa, NM for the making of
temporary excavations along a section of State Highway 38 in Taos County, New Mexico.

There is a section along Red River adjacent to State Highway 38 where natural ground
water that has a very low pH (3.2 + ) and very high mineral content is seeping into the river.
This deteriorates the quality of the water in the river and during very low flow periods adds
substantially to the milky appearance of the river water downstream.

A few years ago the State Highway Department cdoperated with the New Mexico
Environmental Department and Molycorp in excavating a trench in this area along the south
shoulder of the highway near the river, the placement of lime stone in the trench and backfilling
the trench. It was hoped that the limestone would neutralize the low pH of the ground water and
the metals would precipitate out before reaching the river. Unfortunately this anoxic alkaline
drain treatment has not significantly reduced the effect of the ground water seepage on the river.

Recently, at the request of the U.S. Environmental Protection Agency, Molycorp agreed
to try to intercept this ground water seepage to the river and treat or dispose of this water even
though this water appears to be natural and not resulting from or related to Molycorp’s mining
operations.

In order to design an effective system to intercept such ground water it will be necessary
to determine the quantity and direction of flow and the hydrological characteristics of the aquifer.

It appears that the ground water lies at a fairly shallow depth for some distance back away
from the river. Molycorp therefore proposes to determine the water table elevation, gradient and
other characteristics by open excavation with a back hoe. The excavation pits will generally be
not over 36 inches wide and only as long as required to reach to a depth of a few feet below the
water table. It is anticipated that the depth of the pits will range from about 6 feet up to a
maximum of 12 feet.

It appears that the highway right-of-way extends to near the river on the south side and
generally to a steep hillside on the north. It will be necessary therefore to excavate the pits in the
right-of-way, however there is sufficient room to make the excavations at a substantial distance



from the p;wed rozlidway. At this location the highway has two 12 foot wide traffic lanes and a
paved shoulder of about six feet. The proposed location of the pit closest to the highway is at a
distance of 32 feet from the highway centerline. At this location the pit will be behind a guard
rail. Otherwise the pits will be about 40 or more feet from the highway centerline. It is
anticipated that the excavations will be backfilled with suitable compacted material and the areas
restored within 48 hours after the excavation is made. At most locations a four inch perforated
vertical pipe may be inserted for future monitoring of the water table levels. The pipe will be
suitably capped and will be completed flush with the surface in possible traffic or parking areas.
All open excavations will be barricaded and the Highway Department’s regulations regarding
traffic safety will be complied with.

In addition to the individual pits, it may be desirable to excavate a trench parallel to the
highway for a distance of about 200 feet and at a distance of not less than 40 feet from the
highway centerline. If the ditch is located on the north side it will be behind the guard rail near
Station 150+00. If the ditch is on the south side it probably will be down off the roadway
embankment. A 4 inch drain line may be installed in this trench. After engineering data is
. obtained the trench will be filled and the area restored.

We anticipate that approximately 12 small pits will be required in addition to the
temporary trench.

This application is for temporary excavations only. After the data is obtained and a final
design is complete; Molycorp will submit an application for a permanent facility with detailed
drawings for your consideration. It is anticipated that the proposed facility will consist of a
french drain type system or several small wells which will be located near your right-of-way
limits.

We are aware that there are existing underground telephone and gas lines and possibly an
electric cable in this area and Molycorp will work with the utility companies to insure protection
of such.

Molycorp has promised to develop an effective ground water catchment system at an
early date and therefore requests your favorable consideration and approval of this application at
your earliest convenience. We are including herewith a sketch showing the general location and
details of the proposed excavations. We have also reviewed, on site, the proposed work with Mr.
Steve Sanchez of your Questa office. .

Please contact the undersigned Ralph E. Vail at (505)988-5575 if you have any questions

or need further information.
Respectfully Submitted

VAI GINEERING, INC.

ol T\ sl

Chief Engheer
NM PE & LS 2098

cc: Mr. Geyza Lorinci
Molycorp, Questa



Form No. M-202

Rev. 2-93 ' «  Application For Permit To Install Utility Facilities
Within Public Right of Way
TO: NEW MEXICO STATE HIGHWAY : Permit No.
:%Dmi:ORTAﬂON DEPARTMENT rom) New Installation
- . T3  Renewal Permit
Santa Fe, New Mexico 87504-1149 - . ] Relocation

3  Remainin Place

Pursuant to New Mexico Statutes Annotated, 1978 Compllanon Sections 67-8-13 and 69-8-14, the undersigned
Molycorp, Inc.
Address: .£.O. Box 469, Questa, NM 87556-0469

herein makes appllcahon to use highway rights of way to install:
Size and Type of Facility: _ L€POrary excavations to determlne ground water conditions,

in the following location: N.M. Project No. S.R. No.
Hwy. Station_150+00 to Hwy.Station__155+00 .
County, Section___3 . Township 28N ,Range _13E

2. Forthe purpose of this application “within" shail be construed as meaning “on, over, under, across or along.”

a. “Engineer” shall be construed as meaning the District Highway Engineer of the New Mexico State Highway and Transportation

Department or his representative. :

b. “Applicant” shail be construed as meaning the mdivudual. firm, corporation, assocxauon. governmental subdivision, or other

organization making application, or the successors of any of the above.

¢. “Facility” shall be construed as meaning, but notlimited to, and publicly, privately, cooperatively, municipally or governmentaily

owned facility used for carriage, distribution or transmission of water, gas or-electricity, oil and products derived therefrom, sewage,

steam or other projects carried by means of pipelines, conduits, wires, cuiverts, ditches, conveyors or other methods. )

d. it application is for a paralle! instailation, justification as to why private right may not be utilized must be fumished.

3. Applicant prog_oses to relowm. install or leave facility feet within the___right of way line. The proposed instailation shall be:

paral subsurface open excavation out of pavement

(Crossing or Parallef) - (Subsurface or Overhead) T (Boring, Jacking or Pavement Cut)

a. if Applicant requests installation by pavement cut, complete justification therefore shall be submitted by attachment.

b. Where application for pavement cut is justified, the apphmnon may be heid in abeyance pending receipt of cash bond in an

amount to be fixed by the Engineer.

4. There is attached hereto a diagrammatic dimensioned drawmg showing the location of existing and/or proposed installation
referenced to roadway and right of way, right of way lines, any access control lines, distance of proposed installation above or below
grade, highway stationing, identification of materials to be used and any other pertinent data. if application is for parallel instailation,
nature of adjacent land use shall be shown. Proposed installations on or in bridges or other structures, or for the instal!otion of any
structures, will require detailed structural drawings.

5. Applicant desires this permit to be in affect for 1 years. Permit will not be issued for a period longer than 25
years, mustbe renewed upon expiration and the burden of timely renewal is on the Applicant. The Applicant shall formally notify the
engineer of actual commencement and compleuon of construction of the instaliation. The Apphcant shall also formally notify the
Engineer of removai or abandonment of the facility, or relinquishment of the permit.

6. Thesigning of the application by the Engineer and returning itto the Applicant shall validate this apphcatxon asapermit The grantmg
of this permit shall not be construed as granting any easement or property right.

7. Servicing of facilities will not be permitted within the access control lines on any controlled access project. Should an emergency
occur. the Applicant shall notify the Engineer and shall provide such flagmen, flashers, warning or other safety devices as required by
the Engineer. All routine maintenance shatl be performed from outside any access controi lines,

8. Therelocation orinstatlation of facilities within public right of way shall be in strict conformance with all provisions of this application,
drawing and the Instruction for Utility Permits, as they may be modified by the Engineer, and no departure therefrom may be made
withoutthe written consent of the Engineer. All facilities shail be so placed thatthey will notinterfere with nor endanger any roadway
features nor other existing facilities. All construction of facilities shall be subjecttothei mspectlon and approval of the Engineer. All
such work shali be performed so that danger, inconvenience and deiay to the traveling pubhc will be held to a minimum. Protection
and handling of traffic during the installation are the responsibility of the Applicant and must be approved by Engineer.

9. The Applicant will, except as otherwise ordered by the Engineer, restore the public right-of-way, and ali bridges or other structures
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10.

1.

12.

13.

14.

thereon or adjacent thereto which have been altered or affected by facility installation performed hereunder, in accordance with
sound construction practices and the Engineer’s specifications, and shail cause the work to be done in a workmanlike manner. If any
damage is caused to the highway right of way or to any bridge, structure or improvement thereon or adjacent thereto by reason of the
instailation, maintenance, alteration or removal of such facilities or other appurtenances, the Applicant will reimburse the Engineer
the full amount thereof promptly upon demand by the Engineer; provided, however that the obligation imposed under this paragraph
shall not apply in the event the damage resuited from causes beyond the control of the Applicant All such facilities located within the
right of way shall atall times be keptin such repair so as notto damage the highway, inconvenience or endanger the traveling public
and shall be kept free from advertisement, posters and the like.

The Applicant will at afl times indemnify and save harmiess the Engineer from any and ali claims of every kind of character caused by
or incident to the installation, alteration, removai or condition of these facilities in the right of way and will promptly reimburse the
engineer for any and all expenses incurred by the Engineer in resisting any such claim or claims. Nothing herein shall be construed
to mean that the Applicant hereunder will indemnify and save harmiess the Engineer from any claim caused by or incident to any
negiect, carelessness or breach of duty on the part of the Engineer.

Should the Appticant at any time fail to promptly and fully perform any of the obhgatxons imposed hereby and after thirty (30) days
written notice thereof, the Engineer may, at his option, (a) cause the obligations to be fuily carried out and performed, and the
Applicant will promptily reimburse the Engineer for all costs and expenses incident thereto, (b) may summarily order the removai of
such facility and if the applicant fails to comply within a reasonable time, the engineer may direct the removal of the facility with all
costs and expenses thereto to be borne by Applicant.

If by any reason of any change in the location, construction, grade or by any other matter affecting the highway upon which any
facility is located because of changing traffic conditions or otherwise, it shall become advisable in the opinion of the Engineer the
said facility be removed, relocated or otherwise modified, the Applicant, upon written notice from the Engineer, shall remove, relocate
or modify such facility without undue delay in such manner as the Engineer may direct or approve, atthe Applicant’s expense and at
no cost to the Engineer. All facilities located on public right of way under the dual jurisdiction of the State and a subordinate
governmental entity shall comply with all applicable rules and regulations of such entity properiy and lawfully in force and including
but notlimited to provisions of local franchises not in conflict with the rules and regulations of the Engineer. The Engineer makes no
warranty either express or implied as to the continued existence of any highway in any particuifar iocation and expressly assumes no
obligation with regard to the facility upon change, vacation or abandonment of any highway or portions thereof.

Neither the making of this application nor anything herein contained shail constitute a waiver on the partof the Applicantof any rights
or claims had or made by some with respect to the occupancy of the stréets and highways under the Constitution and laws of the
State of New Mexico, nor shall anything herein contained in anywise prejudice or impair any rights or claims existing independent of
this application with respect to the construction, operation and maintenance of the Appiicant’s facilities in the State of New Mexico.
Each copy of the application must be signed by the Applicant as an individual owner or by any official designated to execute such

documents.
This application is hereby granted subject to all provisions herein and to the following special provisions, changes or amendments:

.
e i e ———r——————— ettt ——————
— — e ———— ]

Applicant_Molycorp, Inc.

By Ralph E. Vail
Title Consulting Enfineer
Approval of this permit is hereby given this day of 19

New Mexico State Highway and Transportation Department

By — =
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“Molycom, Inc. ¢ .
P. O. Box 462
3 % miles East of Questa on State Road 38
Questa, NM 87556
Telephons (505) 586-0212
Facsimile (505) 5860811
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This message is intended only for the use of tne individual or entity (o which it is addressec, and may
contain information that is privieged, confidential and exempt from disclosure under applicable law.
the reacer of this message is not the intended recipient, or the employee or agent responsibie for
delivering the message to the intended recuptem you are hereby netified that any dissemination,
distribution or copving of this communication is stricly prohibited. If you have received this
communication in error. please notify the sender immediaisly by tsiephone and return the original
message ta the sender at the above address via the U. §. Postal Service. Thank you.
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Malycorp, Inc.
Molybdenum Group

P.O. Box 469

Questa, NM 87556-0469
Telephene {505) 5686-0212
Facsimile (505)586-0811

Molycorp

F-312

VIA FACSIMILE

October 11, 2002

J. Scott Wilson

NPDES Permits Branch (6WQ-P)

U.S. Environmental Protection Agency
1445 Ross Avenue

Dallas, TX 75202-2733

Re: Spring 13 and Spring 39 French Drain Design Modification
NPDES Permit No. NM0022306

Dear Mr. Wilson:

As a followup to our conversation of October 9, 2002 we are providing the
following documentation. As indicated in our conversation a recent inspection of
the test drain line that was installed in February 2001 at Spring 13 revealed that,
based on the current design specifications for cap screen siot and pipe orifice
size, the french drain system may be prone fo piugging.

Prior to the final installation of the permanent drain lines at Spring 13 and Spring
39, the foliowing modifications to the design are proposed in order to minimize
the patential for plugging:

(@) The 2" pipe cap {0 be slotted with 1/8” saw cuts providing
approximately 2" of open area per cap (slot width 12 ¥ times that of
the original 10 slot screen).

(b) The drain pipe crifice size to be increased to 3/8" diameter holes which
will have a flow capacity four times that of the original design of 3/16"
holes. It is anticipated that the higher flow rate will result in velocities
sufficient to flush out any sediment that may plug the holes.

~ (¢) The spacing between orifices will be increased in an equal amount to
compensate for the larger individual orifice flow rate.
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(d) Install two or four inch pipe wells extending from the drain line
elevation to above the surface at about 80 foot intervals along the drain
lines and make periodic water level measurements to verify proper
functioning of the drain systems in the future.

Per our telephone conversation on October 9, 2002 it is Molycorp’s
understanding that the above modifications are acceptable to EPA and that
Molycorp is approved to proceed as proposed.

Should you have any questions or require additional information, please contact
me at (508) 586-7625.

Sinceresly,

i)

Anne Wagner
Environmental Manager, Questa

Cc: Program Ménager, SWQaB, NMED
W. Strickley, US EPA Region 6



\\\‘ED 37'4,&

&Yﬂ % . UNITED STATES ENVIRONMENTAL PROTECTION AGEN m
N WASHINGTON, D.C. 20460 3> . me
e ' o ey

| = m

“ - l :E.;': { 27

TS 2001 OFFICE Of)
' ' . GENERAL COUNSEL
MEMORANDUM

P
Adverse Decision in Amigos Bravos v. Environmental Protection Agency, et al,

SUBJECT:
10th Cir. No. 99-2346 (January 3, 2001)

FROM: Susan G. Lepow
Associate General ounsel

Water Law Office (2355A)

TO: Steven A. Herman
’ Assistant Administrator for Enforcement and ‘Compliance Assurance (2201A)

J. Charles Fox
Assistant Administrator for Water (4101)

Gregg A. Cooke
Regional Administrator

Region VI

On January 3, 2001, the U.S. Court of Appeals for the Tenth Circuit reversed and
remanded for further proceedings a decision of a Federal district court determining that collateral
estoppel barred a citizen-enforcement action under section 505 of the Clean Water Act (CWA).

Appellant Amigos Bravos had filed a civil action against the U.S. Environmental
Protection Agency and the Regional Administrator for Region VI (EPA), alleging that EPA had .
violated its duty to take corrective or enforcement action against Molycorp, Inc. (Molycorp) for
unlawful point source discharges. Amigos Bravos alleged that a report prepared by an EPA
- employee constituted a determination by EPA that Molycorp was illegally discharging pollutants
from a point source without a permit. In these circumstances, Amigos Bravos asserted that the
report triggered section 309(a)(3) of the CWA, and a consequent EPA duty to take some form of
corrective action. The district court disagreed, concluding that a prior district court decision - >
barred Amigos Bravos’s claim under the judicial doctrine of collateral estoppel. Th1s doctrine !

bars an action when the issues raised in the action have already been determined in a pnor case‘)
N ~

Here, the Court of Appeals concluded that the prior decision did not bar the present ;
-action. Moreover, the court also declined to sustain the district court decision on other grounds '
raised by EPA. These include the contention that, irrespective of whether or not collateral
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estoppel applied, the Court of Appeals must sustain the lower court decision because the citizen
complaint alleged violations of discretionary duties which the district court lacked jurisdiction to
enforce.

Background

In an earlier district court action, Amigos Bravos filed a section 505 citizen suit action
against Molycorp. In that case, Amigos Bravos alleged that Molycorp was violating its NPDES
permit because pollutants from waste rock piles at Molycorp’s facility leached into ground water
that was hydrologically connected to the Red River. The court granted Molycorp’s motion for
summary judgment concluding that, during the EPA permitting process, EPA had determined that
Molycorp did not need a permit for any ground water seepage into the Red River. The court
determined that Amigos Bravos’s suit essentially attacked EPA’s issuance of a permit to
Molycorp and any challenge to a permit had to have been brought in a petition for review of the
permit in a United States Court of Appeals pursuant to CWA section 309(b)(1)(F). Because
Amigos Bravos had failed to challenge the permit pursuant to the statutory review provision, the
district court concluded it lacked jurisdiction over the claim under the citizen suit provision. The
Tenth Circuit affirmed the decision. Amigos Bravos v. Moncorp,Inc No. 97-2327, 1998 WL
792159 (10* Cir. Nov. 13, 1998).

Tenth Circuit Decision

In the current case, Amigos Bravos asserted that its citizen suit claim against EPA arose
because EPA had changed its position from that taken in the earlier permitting case. Amigos
Bravos maintained that EPA had, subsequent to the issuance of the 1993 NPDES permit
considered in the previous case, determined that Molycorp was illegally discharging pollutants
from the waste rock piles, based on language in a EPA geologist’s report to this effect. This
determination, in Amigos Bravos’s view, required EPA to take action against the unlawful
discharge under section 309(a)(3) of the CWA..

The Court of Appeals reviewed the district court’s conclusion that the case was barred by
collateral estoppel and concluded that it did not meet the four elements necessary for collateral
estoppel. Specifically, the court noted that the issue decided in the earlier case was not identical
to that raised in the more recent case. The first case involved the issue of whether EPA should
have taken the allegations of an illegal point source discharge into account in its permitting
decision. The second case concerns whether EPA has a duty to take enforcement action once it
discovers an illegal discharge. Though factually related, in the court’s view, the two issues were
not identical.

Next, the court concluded that Amigos Bravos did not have a full and fair opportunity to
litigate ; the second issue in the first proceeding, a necessary element for collateral estoppel to
apply. The court noted that the report which Amigos Bravos asserted gave rise to EPA’s duty
under section 309 was not issued until two years after the initiation of the earlier action.
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Moreover, resolving the issue of whether EPA had a duty to take an enforcement action was not a
relevant issue in the first case.

As noted, the court also rejected several alternative bases for sustaining the district court’s
decision. The court declined to do so on the basis that the court below had not considered these
issues. The court went on, however, to include some potentially troublesome language on the
issue of whether the Agency has a mandatory enforcement duty under section 309(a)(2). The
court stated that:

“We make no comment on whether the Administrator’s enforcement duties are
discretionary or mandatory, except to observe that there is no controlling Supreme Court
or Tenth Circuit authority.” 2001 WL8310, *2 (10* Cir. (N.M.)).

As you are aware, several district courts have recently concluded, contrary to the
Agency’s view, that, in certain circumstances, the Agency may have a mandatory duty to take an
enforcement action.

If you have any further questions about this decision, please call Richard Witt (202-260-
7715) of my staff or Renea Ryland, Office of Regional Counsel, Region VI (214-665-2131).

cc:  Eric Schaeffer (2241A)
Brian Maas (2243A)
Mike Cook (4201)

Renea Ryland, ORC - Region VI

Regional Counsels, Regions I-X

Regional Water Management Directors, Regions I-X
Associate General Counsels

Water Attorneys
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(Cite as: 2001 WL 8310 (10th Cir.(N.M.)))

Only the Westlaw citation is currently available.
United States Court of Appeals, Tenth Circuit.

Amigos BRAVOS, a nonprofit corporation and New
Mexico Citizens for Clean Air
and Water, a nonprofit corporation, Plaintiffs-
Appellants,
v.

ENVIRONMENTAL PROTECTION AGENCY;
Carol Browner, Administrator of the
Environmental Protection Agency; Greg Cook, EPA
Regional Administrator for
Region VI, Defendants-Appellees.

No. 99-2346.
Jan. 3, 2001.

Appeal from the United States District Court for the
District of New  Mexico, (D.C. No.
CIV-99-327-DJS).

Submitted on the briefs: [FN*] Matthew Bishop,
Western Environmental Law Center, Taos, NM, for
the Plaintiffs-Appellants.

FN* At the parties’ request, the case is
unanimously ordered submitted without oral
argument pursuant to Fed.R.App.P. 34(f) and
10th Cir.R. 34.1(G).

John W. Zavitz, Assistant United States Attorney,
Albuquerque, NM, Renea. Ryland, United States
Environmental Protection Agency Office of
Regional Counsel, Dallas, TX, Lois J. Schiffer,
Assistant Attorney General, Evelyn Ying, Melaine
Williams, Kathryn E. Kovacs, Washington, DC, for
the Defendants-Appellees.

Before BRORBY, KELLY and LUCERO, Circuit
Judges.

LUCERO, Circuit Judge.
*1 Plaintiffs-appellants Amigos Bravos and New

Mexico Citizens for Clean Air and Water bring this
civil action for declaratory and injunctive relief

against the United States Environmental Protection

Agency ("EPA"), the EPA Administrator, and the
EPA Regional Administrator under a citizen suit
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provision of the Clean Water Act ("the Act"), 33
U.S.C. § 1365(a)(2). [FN1] Appellants allege that
in February 1998 the EPA recognized an illegal
point source [FN2] discharge of pollutants entering
the Red River from waste rock piles of Molycorp,
Inc.'s molybdenum mine site near Questa, New
Mexico but has failed to take any corrective or
enforcement action. The district court concluded that
the suit is barred by the doctrine of collateral
estoppel and dismissed the marter with prejudice.
[FN3] Exercising jurisdiction under 28 U.S.C. §
1291, we reverse and remand for further

. proceedings.

FNI1. 33 U.S.C. § 1365(a) provides:

(a) Authorization; jurisdiction

Except as provided in subsection (b) of this section
and section 1319(g)(6) of this title, any citizen may
commence a civil action on his own behalf--

(1) against any person ... who is alleged to be in
violation of (A) an effluent standard or limitation
under this chapter or (B) an order issued by the
Administrator or a State with respect to [Clean
Water Act standards], or :

(2) against the Administrator where there is an
alleged failure of the Administrator to perform any
act or duty under this chapter which is not
discretionary with the Administrator.

The district courts shall have jurisdiction, without
regard to the amount in controversy or the
citizenship of the parties, to ... order the
Administrator to perform such act or duty....

FN2. Under the Act, a point source is "any
discernible, .confined .and discrete . conveyance,
including but not limited to any pipe, ditch,
channel, tunnel, conduit, well, [or] discrete fissure

from which pollutants are or may be
discharged.” 33 U.S.C. § 1362(14).

FN3. The district court’s judgment was entered
upon a memorandum opinion and order issued by
‘the magistrate judge assigned to the case for final
disposition pursuant to 28 U.S.C. § 636(c) and

Fed.R.Civ.P. 73.
I

The district court's collateral estoppel determination
is based on the outcome of a case filed by appellants
in 1995 against Molycorp. In that case, brought
under 33 U.S.C. § 1365(a)(1), appellants alleged
that the discharge of pollutants leached from the

Copr. © West 2001 No Claim to Orig. U.S. Govt. Works
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waste rock piles into the Red River was not
authorized by the National Pollution Discharge
Elimination System ("NPDES") permit reissued by
the EPA in September 1993. See Amigos Bravos v.
Molycorp, Inc., No. 97-2327, 1998 WL 792159
(10th Cir. Nov. 13, 1998) (unpublished disposition).
The district court granted Molycorp's summary
judgment motion on the ground that it lacked subject
matter jurisdiction over appellants’ claims.

In making its determination, the district court
examined the EPA's permitting process and the
issues resolved in connection with the Molycorp
permit. It “determined that, '{w]ithout question, the

EPA made a decision that Molycorp did not need a °

permit for any ground water seepage into the Red
River, regardless of whether Molycorp's operations
polluted the ground water and, eventually, the
river.” " Id. at * *3 (quoting the district court's
order). Because, " ‘[a]t its core, [appellants']
complaint attack[ed] the EPA's decision to reissue
Molycorp's NPDES permit,” " appellants were
required to bring their claims to the court of appeals
in a petition for review under 33 U.S.C. §
1369(b)(1)(F). Id. Accordingly, the district court
lacked subject matter jurisdiction. On appeal, this
Court affirmed. See id. at * *4. .

In the present case, appellants assert that their
claims are premised entirely on the EPA's
recognition of the allegedly illegal point source

discharge in a February 13, 1998 report entitled

"Report on Hydrological Connection Associated
with Molycorp Mining Activity, Questa, New
Mexico.” They contend that the EPA's report

constituted a change of position that triggered a duty °

under § 309(a)(3) of the Act, requiring the EPA to
take some form of corrective action against
Molycorp. See 33 U.S.C. § 1319(a)(3). [FN4]
Additionally, appellants assert that the EPA's failure
to take action amounts to an illegal exemption of a
known point source discharge from the Act's permit
provisions. See id. § 1342(a)(1) (requiring, for "the
discharge of any pollutant, or combination of
pollutants,” a NPDES permit prescribing conditions
"necessary to carry out” the Act's provisions); id. §
1311(a) (making illegal any pollutant discharges not
specifically allowed by an NPDES permit).

FN4. Section 309(a)(3) provides, in pertinent part: -

Whenever on the basis of any information available
to him the Administrator finds that any person is in

“m
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violation of [provisions of the Act], or is in
violation of any permit condition or limitation
implementing any of such sections in a permit ...,
he shall issue an order requiring such person to
comply with such section or requirement, or he
shall bring a civil action....

I

*2 We review de novo a district court's
determination that collateral estoppel bars a
plaintiff's claims. See Dodge v. Cotter Corp., 203
F.3d 1190, 1197 (10th Cir.2000). Under the
doctrine of collateral estoppel, "once a court has
decided an issue of fact or law necessary to its
judgment, that decision may preclude relitigation of
the issue in a suit on a different cause of action
involving a party to the first case." Ag Servs. of
Am., Inc. v. Nielsen, 231 F.3d 726, 732 (10th
Cir.2000) (quotations and citations omitted). As
applied in the Tenth Circuit, the elements of
collateral estoppel are: _
(1) the issue previously decided is identical with
the one presented in the action in question, (2) the
prior action has been finally adjudicated on the
merits, (3) the party against whom the doctrine is
invoked was a party, or in privity with a party, to
the prior adjudication, and (4) the party against
whom the doctrine is raised had a full and fair
opportunity to litigate the issue in the prior action.
Dodge, 203 F.3d at 1198.

In this case, neither the first nor the fourth element
is satisfied. The issue in contention in the prior
action concerned appellants' allegations of a point
source discharge that should have been taken into
consideration in the EPA's decision to reissue
Molycorp's 1993 NPDES permit. Here, the issue is
whether the EPA has a duty to take action once it
discovers an illegal point source discharge. Although
factually related, these two issues are not identical.
Furthermore, as a matter of timing, appellants did
not have a full and fair opportunity to litigate the
current issue in the prior action. The EPA report
was issued over two years after initiation of the
earlier action, during the pendency of appellants’
appeal. Resolving the duty issue was not necessary,
or even relevant, to the judgment in the earlier
action. Accordingly, the district court was incorrect
in concluding that the doctrine of collateral estoppel
operates to bar the instant action.

We acknowledge the EPA’s argument that, even if

Copr. © West 2001 No Claim to Orig. U.S. Govt. Works
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collateral estoppel does not bar litigation of this
case, we may affirm the district court's dismissal on
an alternative basis. We decline to do so. "As a
general rule, we do not consider issues not passed

on below, and it is appropriate to remand the case to -

the district court to address an issue first.” N. Texas
Prod. Credit Ass'n v. McCurtain County Nat'l
Bank, 222 F.3d 800, 812 (10th Cir.2000). [FNS5]
The judgment of the district court is REVERSED
and REMANDED for further proceedings consistent
with this opinion.

FN5. The EPA provides several bases for its
contention that dismissal was the appropriate
disposition of this lawsuit. Two of these arguments
require a factual analysis which cannot be
performed on the record before us. These factual
arguments include: (1) a claim that the 1998 report
which triggered this action is of no legal
significance, in that the report was authored by a
geologist who was not empowered to make
findings on behalf of the Administrator and,
therefore, does not constitute a "finding" under §
1319(a)(2) or "determination” under § 1342(c)(3)
necessary to impose an enforcement duty; and (2)
an assertion that the EPA met any such duty on
May 27, 2000 by issuing a draft of a new NPDES
permit that covers the groundwater discharges at
issue in this case.

The EPA's primary argument relies on principles
of statutory interpretation. The citizen-suit
provision of the Act authorizes suits against the
Administrator only when the Administrator's duty
is mandatory and nondiscretionary. See 33 U.S.C.

§ 1365(a)(2). The EPA contends that, although
the complaint alleges violations of
nondiscretionary duties, the specified duties
are.actually discretionary, and that the federal
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courts therefore lack subject matter
jurisdiction over appellants' claims. We make
no comment on whether the Administrator's
enforcement duties are discretionary or
mandatory, except to observe that there is no
controlling Supreme Court or Tenth Circuit
authority. However, we note the EPA's
contention that the statutory interpretation
issue implicates subject matter jurisdiction is
erroneous. This notion appears to be based on
case law decided before recent cases
explaining "[t]he absence of a valid (as opposed to
arguable) cause of action does not implicate subject
matter jurisdiction, i.e., the courts’ statutory or
constitutional power to adjudicate the case.” Steel
Co. [v. Citizens for a Better Environment, 523
U.S. 83, 87 (1998) ]. Jurisdiction is not defeated
by the possibility that the averments might fail to
state a cause of action on which petitioners could
actually recover. Rather, where the complaint is so
drawn as to seek recovery directly under the
Constitution or the laws of the United States, the
federal court, but for two possible exceptions must
entertain the suit. The two exceptions come into
play where the alleged claim under the Constitution
or federal statutes clearly appears to be immaterial
and made solely for the purpose of obtaining
jurisdiction or where such a claim is wholly
insubstantial and frivolous. If the applicability of
the federal statute upon which a plaintiff
relies is genuinely at issue, the federal courts
possess jurisdiction and should reach the
merits of the claim. Davoll v. Webb, 194 F.3d
1116, 1129 (10th Cir.1999) (further citations and
quotations omitted). "

END OF.DOCUMENT

Copr. © West 2001 No Claim to Orig. U.S. Govt. Works



. February 16, 2000

REMEDIAL SYSTEMS
FOR THE ACID ROCK DRAINAGE
AT THE MOLYCORP MINE, QUESTA, NEW ME
CONTACT: C. David Abshire (USEPA, Region 6, 214-6¢

The EPA Region 6 National Pollution Discharge Elimination System (NPDES) program has
requested the Ground Water Center (GWC) develop the most appropriate remedy for the low ph
and high metals seep discharge to the Red River at the Molycorp mine site. The GWC contends
that no thorough remedial investigation has been conducted at the Molycorp mine site, and

* therefore, any proposed remedy may not be fully effective in reaching the NPDES goals. For
optimum effectiveness, water quality samples should be taken at uniform intervals along the Red
River to characterize all metals sources to the river. The visible seeps may not be the only
sources of contamination to the river; the river is fed by ground water which enters the river from
below, as well as from the bank (i.e., seeps). Concentrations and ph levels defined by equally
spaced river samples would dictate the most appropriate remedial system for the river. However,
although a comprehensive study of Red River water quality is required to define the most
appropriate remedial plan for the river, the point of this study is to address issues relevant to the
NPDES program, i.e., discharges to surface water.

Disregarding the GWC’s concerns for evenly spaced river water samples, the GWC has
developed what it believes to be the most appropriate remedy to address the Region 6 NPDES
concerns, based on the available data. The proposed remedies are to be cost effective by utilizing

“the hydraulic head developed by the natural river gradient (in place of pumps) and existing
Molycorp facilities (i.e., pipeline, ion-exchange unit, settling ponds). The NPDES proposed .
permit requires zero seep discharge to the Red River within the Molycorp boundary. The GWC
views the zero discharge requirement as either a zero water discharge or a zero contaminant
discharge. Therefore, the GWC has developed two (2) remedial approaches: total capture and
ex-situ active treatment, and a combination of ex-situ passive treatment (e.g., limestone cells) for
low flow seeps and capture and ex-situ active treatment for the high flow seeps. The following is
a discussion addressing each remedial approach.

TOTAL CAPTURE AND EX-SITU ACTIVE TREATMENT:

The capture of seep discharge requires 1) trenching approximately 6 separate seep areas, 2)
installing drains which maintain a negative head to move groundwater to the drain, and 3)
moving the captured water to a treatment facility which can manage the water volumes, and
neutralize the ph and remove the metals. Molycorp has constructed a pipeline alf)ng the river
from the mine site, down-gradient to the ponds at Questa for the transport and disposal of mill
slurry. On the assumption that the pipeline pressure at the seep location is minimal, Molycorp
may forgo pumps and utilize the natural gradient of the river to pipe captured ground water from
the drain to the pipeline. A combination of gravity drainage with backflow systems to prevent
pipeline water entering the drain system and dedicated pumps operating only when the gravity



concern for this remedial approach is whether the ion-exchange facilit
manage the cumulative water volumes from all seeps within the Moly

EX-SITU PASSIVE TREATMENT AND CAPTURE AND EX-SITU ACTIVE TREATMENT:

Waters from high flow seeps will be captured, removed and treated (e.g., ion-exchange facility).
In addition to the capture and treatment of high flow seeps, the GWC proposes a series of passive
limestone systems of solid catchment cells, inside the Molycorp property boundary, to raise the
ph of low flow seep discharge, and in turn, discharge neutral ph waters to the river while
precipitating the metals into the solid catchment cells. When the limes ability to raise the ph is
depleted, the expended lime and the precipitate will be removed by lifting each catchment cell
“cage” and transporting the lime and precipitate to a disposal cell. New limestone will be added
to the catchment cage at the site.

Considering that Acid Rock Drainage (ARD) degrades the river water quality and that water
moving down through Molycorp’s Waste Rock Dump (WRD) material appears to be one of the
major causes of ARD, the most appropriate remedy for the mine site would be to cap the WRDs
with impermeable material to prevent the infiltration of water. This would require Molycorp cap
approximately 500 surface acres of WRDs with a hard surface (e.g., concrete, clay, etc.).
However, although the WRDs are capped, the existing contaminated groundwater below the
WRD:s will require many years to reach the river. Therefore, controlling seep discharge is
necessary to improve the Red River water quality.

Considering that this is an NPDES issue, and that apparently the NPDES program has authority
over point discharges to surface water only, the GWC suggests that NPDES request Molycorp
position ex-situ limestone filled catchments at relatively low discharge seeps; and capture,
extract and treat the more active and concentrated seep discharge. The Red River is fed by
ground water which enters the river through visible seeps along the bank and from the river bed.
Molycorp, National Forest personnel or conservation groups may be willing to address Red
River water quality outside of the Molycorp property boundary to utilize a dllutlon factor for low
ph which may enter the river system from the river bed.

The following is a discussion of the negative and positive aspects of remedial systems and river
water quality issues outside of the Molycorp boundary.

1) In-situ Versus Ex-situ Treatment:



small in-situ anoxic limestone drains or ex-situ catchment cells of limestone. The
volume, concentratlons and flow Ve1001ty of the water dictate the effectiveness of a

importantly, the acidic waters must be in contact with the limestone for te length of
time for the alkaline material to increase the ph to an acceptable level. Thy 3, the discharge
(flow) rate, acidity and metals concentrations must be determined to de ne the size (length and
depth) of the system and the volume of limestone needed. A large volumé of limestone and large
system would be required for high flow seeps, however they would not be appropriate for this
area due to the relatively narrow width of the Red River and river bank material.

The negative aspects of an in-situ anoxic system is that it must be placed deep enough below the
water table surface (and the predicted water table surface due to decreased head within the
system) to maintain anaerobic conditions; if not, iron and aluminum levels are such that they
may form hydroxides which will coat the limestone surface and make it ineffective. In addition,
decreasing the hydraulic head of the water table increases volumes and velocity of ground water
moving through the system. Greater volumes may lower the effectiveness of the drain. At the
most active seeps (e.g.., Capulin Canyon), the ph level is considerably lower, and concentrations
and the flow rates are greater; and therefore, this seep discharge requires groundwater capture
and ex-situ treatment, not the placement of an anoxic drain. The capture of this seep water can
be accomplished by placing a standard drain below ground or installing a capture well near the
river.

Other seep flow rates, ph level and concentrations are such that the discharge can be treated in a
passive system (i.e., ex-situ catchment cell). Although the river area is considered small for
capture cells, it appears that the low seep discharge should have sufficient residence time within
the limestone filled catchment cell for the alkaline material to increase the ph to an acceptable
level. The catchment cells would be in series, the first set of cells would be dedicated to aeration
(precipitation of hydroxides) and the remaining cells for limestone water interaction.

2) Addressing River Water Quality:

In combination with the previously discussed “remedy for seep discharge”, The National Forest
group, which controls the majority of the properties outside of the Molycorp property, may wish
to assist the local community in addressing the overall Red River water quality. For example, a
passive system may be placed within the Hanson creek tributary (within National Forest control),
which is upriver (outside) of the Molycorp property. This tributary supplies approximately 3 ph
water and dissolved metals to the Red River due to minor abandoned mines and the Hanson scar
material. Considering that seepage occurs from below river level (i.e., the river bed), increasing
the ph, and in-turn precipitating metals, within the Red River at Hanson Creek would allow good
quality water to move down river to dilute any river bed seepage.



CONCLUSIONS:

The GWC has concerns regardmg the effectiveness of any remedy based on the av;

system, water quality samples should be taken at the seeps and at unifo
River to define the site specific acidity and contaminant input to the rive
approach, in most cases, will not achieve the desired water quality. Me
solubilities, and therefore, the metals concentrations in seep and river water must be defined to
determine the optimum ph value needed for the limestone drains and catchments to be most
effective. Constituents may require aeration to remove them from the water prior to entering the
system because some can coat the limestone surface preventing its effectiveness in increasing the
ph level.

The most effective remedy for seeps within the Molycorp boundary is 1) passive treatment (i.e.,
limestone filled catchment cells) at low flow seeps; and 2) capture (i.e., trench), transport (i.e.,
pipeline) and ex-situ treatment (i.e., ion-exchange) of high flow seep discharge. To address the
water quality within the Red River watershed, an additional option would be to address the
metals loading to the Red River upgradient of the mine site (i.e., Hanson Creek). The proposed
remedies are appropriate; however, as previously discussed, several conditions can hamper the
effectiveness of these remedial systems to improve river water quality within the Red River
watershed. Therefore, representative water quality data from seep discharge, trenches and the
Red River must be collected to define the most effective remedy for the low ph and high metals
concentrations being discharged by surface and ground water to the Red River. The remedies
suggested by EPA are designed to be cost effective. If the remedies are not completely effective,
they will stay actively in place and supplemental remedies will be designed. Molycorp may wish
to propose other remedial approaches to address the acidic, high metals seeps within its
boundaries. However, although all interested parties agree to a remedy(s) based on adequate site
specific data, any remedial plan requires a pilot project to determine its effectiveness in meeting -
the NPDES goals for zero discharge to the Red River.
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Walter West, P.E.
RR2, Box 226K
Zavalla, TX 75980
Feb. 22, 2002

Office of the Chief Clerk - MC 105

Texas Natural Resource Conservation Commission
P.O. Box 13087

Austin, TX 78711-3087

Subject: Comments on Donohue Industries, Inc.
Application for Amendment - Permit No. 00368

Dear Ms. Castanuela;

7

Please consider these additional comments in your review of the subject permit
amendment. :

~ Paper mills are known sources of pollutants that include hazardous and toxic materials.

The Lufkin Paper Mill has been in operation since the early forties and it is very likely
that hazardous wastes have been disposed of on-site, within an unlined land fill.
Monitoring wells are known to exist in or near the paper mill land fill currently operated
or owned by the applicant. In order to protect the public from ground water
contamination by leachate associated with this land fill it would be appropriate to include
in the 00368 permit a requirement to monitor, assay, and report the water chemlstry
conditions in the ground water affected by the land fill.

Refer to Tech Section, page 14 of the apphcatlon. The permit application says
location of monitoring wells and water supply wells is given in attachment 7 & 8.
There were no indications of wells on attachments 7 & 8 in the amendment application

- on ﬁle for public review in the Lufkin Library.

On page 14 of the Tech Section of the permit application available for public review, the
applicant was asked to define locations of leak detection and monitoring wells in place or
planned. The applicants response to this query was “N/A”. Since at least 15 monitoring
wells have been assayed by the applicant this does not seem to be an appropnate

. response?



a

It would seem appropriate for TNRCC to require the applicant to describe the means of
leachate collection if any, and to also describe the means of disposal of leachate collected
from this land fill, if any.

In the interest of avoiding human health and nuisance issues the applicant should identify
the location of privately owned wells and public water wells in the vicinity of their
landfill.

Comments I submitted to Mr. Rocques of TNRCC on the recently advertised 305(b)
assessment take issue with the classification of Paper Mill Creek as an intermittent
stream. The permit limits associated with this classification do not provide protection of
" aquatic life and allow effluent causing chronic toxic effects.to pass through privately
owned property and National Forest property. There is a TNRCC internal memorandum
written in 1996 that identifies several metals determined by TNRCC to be present in
waste water discharges from outfall 001 which discharges into Paper Mill Creek. Table
B-5 of the amendment application requires the applicant to identify constituents known to
be present and to quantify the concentration level of the constituents. Mercury, lead, and-
copper were not identified as constituents by the applicant even though the 1996 TNRCC
memorandum indicates the metals are present in the 001 outfall effluent in significant
concentrations. The permit regulating discharges from outfall 001 should contain limits
that preclude the passage of toxic effluent through privaté and public property and should
protect both the public health and aquatic life from synergistic toxic effects.

I apologize for the late submittal date on these comments but this is due in part to my

inability to get answers from TNRCC to questions about the issues raised herein that I
submitted last May - 2001. Your consideration of these comments will be appreciated.

Simﬁy

Walter West, P.E.

CC: Gregg Cooke
J. McReynolds
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" United States Department of the Interior / A / Do~

FISH AND WILDLIFE SERVICE —
New Mexico Ecological Services Field Office / Uj;t—iv-/ Jo—) /7
2105 Osuna NE / 7y g e

Albuquerque, New Mexico 87113 ;
Phone: (505) 346-2525 Fax: (505) 346-2542 _/

August 13, 2001 e

Mr. Holland Shepherd o i ‘7/ o]

New Mexico Energy, Minerals, : C
and Natural Resources Department

Mining and Minerals Division . S .

2040 South Pacheco Street ‘ S

Santa Fe, New Mexico 87505 : o

Dear Mr. Shepherd:

......

Thank you for the opportunity to participate in the technical review of the Molycorp“Mme
Closeout/Closure Plan. The following comments are in response to issues raised in the Juhe
19, 2001, Molycorp conference call hosted by the U.S. Environmental Protection Agency
regarding fish and benthic invertebrate populations in the Red River. Comments are based
primarily on information provided in the report titled “Red River Biological Monitoring

2000" (Chadwick 2001). While Chadwick (2001) discusses some very important points
regarding the ecological health of the Red River, there are several additional issues that were

not addressed.

Fish Population Surveys

Although trout populations (density) progressively decrease between the town of Red River
and Hansen Creek (upstream of Molycorp), trout biomass does not. Chadwick (2001)
mentions biomass, but discussions throughout the document focus on total trout populations
(rather than biomass and individual species trends). The relative ste ady biomass concurrent
with a decrease in density indicates a shift from smaller fish (e.g., brook trout, other native
trout) to larger fish (e.g., stocked rainbow trout). There is a slight decrease in biomass at the
June Bug campground, which may be related to a switch in competitive advantage between -
brown trout (which prefer bigger, slightly warmer waters) versus previously abundant brook
trout (which prefer smaller, cooler headwaters). But brook trout and brown trout mean

- weight (biomass) and condition factor (ratio of fish weight to length) actually increase at the
June Bug site (bigger, fatter fish compared to sites further upstream). Thus, adverse effects
to the fish community due to natural metal loading above the Molycorp mine appear less
severe once biomass and species distributions are considered. :
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Figure 1. Individual fish species population trends in the Red River during September 2000 (data
re-plotted from Chadwick 2001). BRK = brook trout; RBT = rainbow trout; BNT = brown trout;
MC = Molycorp.
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Figure 2. Fish condition factor, which is the ratio of ﬁsh weight to length, for three trout species
in the Red River sampled in September 2000 (data derived from Chadwick 2001). BRK = brook
trout; RBT = rainbow trout; BNT = brown trout; MC = Molycorp.
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Moving farther downstream, even though trout populations approach zero below Hansen
Creek (above Molycorp operations), some rainbow trout persist. Nonetheless, there is
clearly a negative impact on fish populations below Hansen Creek. The cause(s) of this
decline may include: natural metals loading from the Hansen Creek hydrothermal scar,
increased fishing pressure, decreased habitat quality or quantity, and decreased invertebrate
food availability.

Below Molycorp property, rainbow trout are completely absent even though they are stocked
upstream. The only trout species present at and below Molycorp operations are brown trout.
Studies of fish populations and species distributions in the metal-contaminated Clark Fork
River in Montana, noted this same trend. Rainbow trout were absent from many
contaminated stretches of the Clark Fork River, whereas brown trout remained. Laboratory
studies determined that rainbow trout were more sensitive to metals than brown trout
(Phillips and Lipton 1995). Concurrent studies concluded that pulses of metals (i.e., storm
events), prior acclimation to metals, behavioral avoidance, and consumption of metals-
contaminated invertebrates, could adversely affect fish health, survival, and/or species
distributions’.

Despite gradual increases in brown trout numbers through much of Molycorp's property,
mean brown trout weight and condition factor decrease, suggesting impaired health.
Impaired health could be related to a parallel decrease in benthic invertebrate density (food)
and/or sub-lethal contaminant stressors. Brown trout density also decreases farther
downstream at the Questa Ranger Station site. This could be related to the cumulative
impacts of several low-pH, metal-rich seeps (such as from Capulin Canyon) on water quality
beyond the downstream border of Molycorp’s property. More contaminant-sensitive
rainbow trout do not return until just upstream of the hatchery.

While other factors, such as poor habitat quality and discharge, could explain the trends in
fish and invertebrate density and species diversity, contaminants can not be discounted as a
causative factor. Even if surface-water grab-samples do not indicate an exceedance of a
water quality criterion, high-concentration pulses of contaminants can be toxic, may cause
fish to avoid metal enriched water, and result in the temporary collapse of benthic
invertebrate populations. It is possible that the Red River is markedly "biologically
impoverished" or "devoid of aquatic life" during these events.

Although aquatic ecosystems will recover from chemical and physical perturbations, this
does not mean that the ecosystem is without long-term adverse impacts. The presence of life |
does not mean an ecosystem is healthy and self-supporting (the Mining Act requires that
Molycorp return mine-impacted areas to a "self-sustaining ecosystem").

! There are numerous peer-reviewed, published papers that discuss'sensitivity of various trout species,
especially those produced as part of investigations at the Clark Fork River in Montana. These studies are published
as a special section in the Canadian Journal of Fisheries and Aquatic Sciences, Volume 52 (1995).
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Invertebrate Community Surveys

The invertebrate community data are equivocal. Community metrics vary widely between
different sites along the Red River, and between replicate samples collected at individual
sites. Because habitat, sediment embededness, sediment and water metal concentrations,
invertebrate tissue metal concentrations, flows, seasonal variation, and storm events, will all
affect invertebrate community metrics, it is difficult to draw any definitive conclusions from
Chadwick (2001) regarding the potential impacts of Molycorp operations on the biological
health of the Red River.

There is, however, a steep decline in percent ephemeroptera, plecoptera, and trichoptera
(percent EPT) taxa and percent ephemeroptera downstream of Molycorp operations. There
is also a decline in overall invertebrate density, number of taxa, and number of EPT taxa
below Molycorp operations. But these declines follow an initial sharp increase in percent
EPT, and even the lowest percent EPT measured below the mine is not significantly different
than upstream reference sites. Nonetheless, decreases in some metrics, a significant negative
correlation between copper and zinc concentrations and numbers of total and EPT taxa, and
the increase in sediment copper and zinc concentrations below Molycorp operations, suggest
that further studies are needed to assess if Molycorp operations are having an adverse effect
on invertebrate communities. '

Studies by Failing (1993) and Lynch et al. (1988) also noted that invertebrate tissue metal
concentrations were greater below Molycorp operations. Concentrations of copper,
manganese, and molybdenum were approximately 2 times, 15 times, and 6 times,
respectively, greater in invertebrates collected below Molycorp operations. Concentrations
of copper and zinc in invertebrates exceed Lowest Observable Adverse Effect Level
(LOAEL) based benchmarks for food items of insectivorous birds (Sample et al. 1996).

Sediment Sampling

The “freeze-core” sampling technique, in which an eight-inch core of sediment is extracted,
may not be representative of the surface sediments that biota contact. Moreover, the lack of
a clear trend in percentage fine sediment along the length of the Red River is not surprising
given the sampling technique. Finer sediments will preferentially accumulate near the
surface, in pool habitat, and along banks and backwaters. Fine sediment content will also
vary greatly according to season, time since the last storm runoff, etc. Future analyses of
fines should focus on surface sampling. Also, rather than comparing invertebrate
populations to fine sediment content, comparisons should be made to percent sediment
embededness. :

Freeze-core sediment metal concentrations may not reflect the biota exposure concentration.
As is evident in Table 1, sediment metal concentrations determined in Chadwick (2001) are
the lowest among four different studies. This may be due to “dilution” of sediment metals by
coarser sands from deeper in the sediment core. Comparison of these metal concentrations to
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the most recently published sediment effects thresholds (MacDonald et al. 2000) indicates
that copper and zinc exceed “probable effects concentrations.” The thresholds determined by
MacDonald et al. (2000) are “consensus-based” thresholds. They are derived by calculating
the geometric mean of the thresholds derived by up to six different research groups,

including the Ontario “Severe Effect Level” criteria (Persaud et al. 1993) used by Chadwick
(2001). _ '

Table 1. Metals concentrations in sediment at or near Goathill Campground determined in
various studies.

Study Aluminum  Cadmium Copper Lead Zinc
Chadwick 2001 1,890 0.4 31 24 136
Taylor 2000 40,800 BD 390 BD 1,630
Allen et al. 1999 103,000 BD 250 " BD 330
Kent 1995 10,900 BD 104 91 182
”’C’ eshold Effects NA 10 . 32 36 121
oncentration
i £°b able Effects NA 5.0 149 128 459
Concentration

Samples collected by Taylor (2000) focused on depositional areas were biota would likely be
exposed. Values are in mg/kg dry weight. BD = Below Detection limit; NA = Not
Available.

Nonetheless, even though concentrations are lower as documented in Chadwick (2001), there
is a clear trend of increasing zinc concentrations below Molycorp’s operations. Other studies
(e.g., Table 1) also indicate an increasing trend in aluminum, cobalt, copper, manganese,
molybdenum, and nickle concentrations. '

Toxicity testing

Results of the water and sediment toxicity tests suggest that there may be adverse effects due
to both natural metals sources and Molycorp operations; however, there are no clear trends.
Concentrations of metals in water and sediments may vary widely, so a single grab sample is
only a snapshot in time and may not reflect “typical” conditions, or complex, changing
conditions. More advanced laboratory testing is required to simulate the dynamic conditions
of the Red River.
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In conclusion, there appears to be an impact to fish populations, species distributions, weight,
and health due to Molycorp operations, although upstream contaminant loading and habitat
alterations due to various natural and anthropogenic activities will also affect fish and
invertebrate populations, density, and species distributions.

Every effort should be made to remediate and restore as much of the Red River as possible to
a “self-sustaining ecosystem” with a “Post Mining Land Use” of “Wildlife habitat” as
specified in the New Mexico Mining Act, §507.A and §107.MM. Please contact Russ
MacRae of my staff at (505) 346-2525, ext 124 if you have questions or require further
mformatlon :

Sincerely,

.ﬁ,—l Joy E. Nicholopoulos
Field Supervisor

cc:

Environmental Coordinator, Molycorp, Inc., Questa, New Mexico

Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico

Director, New Mexico Environment Department, Groundwater Quality Bureau, Santa F e,
New Mexico - 4

Director, New Mexico Environment Department, Surface Water Quality Bureau, Santa Fe,
New Mexico

Director, Superfund Program, U.S. Environmental Protection Agency, Dallas, Texas
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THIS AND THAT

Got a Dirty River?
by Linda Fair

A policeman stopped and ticketed Brian Shields on
Highway 512 the night of Nov. 4. The officer had just
stopped another speeder, an unidentified woman racing
back to Santa Fe from the evening meeting in Questa.
The parish hall was spewing forth preoccupied drivers
with lead feet.

Molycorp, the Environment Department, the Mining and
Minerals Department, Amigos Bravos members, and
community people from Questa and the surrounding
villages were attending this important meeting. The topic
being discussed was whether or not to approve
Molycorp's application to extend the time limit to present
a reclamation plan to the state of New Mexico. Under
the 1993 New Mexico Mining Act, Molycorp is required to
develop a reclamation plan that will restore the mine
area to a "natural" state and ensure that pollution is
stopped and controlled. The state will not reissue a
mining permit to Molycorp until the mine presents it with
a feasible plan for restoration of the environment.

Sounds like a reasonable request. The meeting
terminated with the state requesting further information
prior to giving Molycorp another two-year extension. A
previous two-year extension was given in 1997, and
Molycorp has yet to fulfill its part of the deal. Amigos
Bravos, the river protection group based in Taos, and
many other citizens are concerned about the health of
the Red River, which used to be the main breeding
ground in the north for the big trout of the Rio Grande. -
The Environment Department has already determined
that the mine is polluting the Red River. Brian Shields,
executive director of Amigos Bravos, asked Scott
McKittrick of the Environment Department if he thought
Molycorp was poIIutmg the river. He replled "Yes, '
definitely."

However, Molycorp's David Shoemaker is still in a state

1of7 ' L 12/22/99 12:00 PM
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of denial vis-...-vis the relationship of the mine and the -
river and announced to the crowd that the river had ~
benefited from the mine, that it was in better condition

now than before the mine began operations. Makes one

wonder if environmentalists should look at mining as a -
new way to clean up rivers. Got a dirty river? Invite a '
mine in to pump waste into the water and you've got

pristine water again. '

David Shoemaker invited Amigos Bravos and other

interested parties to join with the mine in preparing a

workable reclamation plan. A meeting was set for Dec.

1, 1999. Shoemaker told the assemblage that Molycorp

had no secrets and encouraged concerned citizens to

work with them. Brian Shields was shocked by this
announcement in light of an 11-year history of trying to .
work with Molycorp and being rebuffed and reviled
repeatedly, but he feels this is a window of opportunity.
He sees Molycorp as being up against the wall at this
point, because the state agencies will not rubberstamp
its requests anymore. He hopes that now the mine will
have to work with the state and the public to resolve
longstanding environmental issues and undo some of
the damage that has affected all aspects of life in
northern New Mexico.

Caenend Iv

Linda Fair is a local authority on river abuse.

Coming Home to Taos
by Leah Alexander

Last year | sat at the edge of the meadow that borders
my land in Taos and looked toward the mountain. The
meadow gleamed green. Black cows munched their way
across it. It was absolutely quiet. Then the song of one
meadowlark pierced the air. I knew then that | wanted to
come here -- to come home.

The move was demanding. Eighteen years of stuff in
boxes. When my son, a dog, and | left for California, we
took whatever we could carry in a Datsun pickup with a
camper shell. | returned with enough belongings to fill a
good-sized compartment in a moving van, plus the
station wagon | drove back.

When the giant semi got to Taos, the driver had to back
down my narrow dirt road for a quarter of a mile and
park on the road above the house. The path sloped
down to the house through a jungle of head-high
sagebrush. The two movers carried everything down the

20of7 B . . 12/22/99 12:00 PM
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FOREWORD

Clean water. Pristine landscapes. Ecosystem integrity. The protection of communities and
cultures. This is what is at stake today on public, state, and private land when a mining company
comes to town. It is time for stronger environmental safeguards to protect these 1mportant
resources.

Sometimes mining is done responsibly. There are companies that operate at a profit, meet
environmental performance standards, and cleanup and reclaim mine sites. For example, this is
what the Homestake Mining Company hopes to accomplish with their reclamation plan at the
McLaughlin mine in California. Other companies do not exhibit the same level of responsibility.

Unfortunately, rather than voicing support for stronger environmental safeguards, there are many
in the mining industry who have a knee-jerk reaction to the mere mention of the possibility. They
claim that federal and state regulation and oversight is adequate. In addition, they often argue
that environmental protection should be left up to the industry, on a voluntary basis.

Consider the recent fight over the application of the Toxic Release Inventory (TRI) to the mining
industry. Previously, mining had been exempt from reporting its releases despite the fact that the
industry produces more waste than all other industries and municipalities combined. The U.S.
Environmental Protection Agency considers much of this waste potentially hazardous. Yet,
industry trade associations fought the expansion of TRI. Why? Because, in their view, mining
waste is different than that produced other waste-producing industries. Rather than allowing an
educated public to make its own determination about the potential threat posed by mining waste
the industry fought to withhold this information from the pubhc

Similarly, some industry representatives have asserted that the Mining Law of 1872 does not
need meamngful reform, despite the fact that this antiquated statute has almost no environmental
protectlon provisions. What is worse, some industry representatives have promoted sham reform
“Initiatives,” which contain no environmental protection provisions. These proposals are nothing
but a public relations smokescreen intended to confuse the public. ’

A similar industry-sponsored misstep is unfolding with regard to the tools that the U.S. Bureau
of Land Management (BLM) uses to govern mining on our public lands. Long in need of
modernization, the current regulations fail to offer adequate environmental protection and have
led to what are likely to be multi-million dollar taxpayer funded cleanups of abandoned mines.

Since these BLM regulations were first written in the early:1980's, there has been a proliferation
of massive mines that use cyanide and other processing chemicals. These mines have - -
experienced scores of toxic spills and other mine mishaps. In partial response to these problems,
many states have updated and improved aspects of their m1n1ng regulations. Yet BLM’s
regulations remain outdated and unchanged
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- Despite the fact that the BLM’s regulations are in dire need of modernization, many in industry
assert that they are already doing an adequate job of protecting the environment. -We have
evidence to the contrary and it is contained in this report. '

Six Mines, Six Mishaps, demonstrates that there are still too many loopholes-and gaps in BLM -
mining regulations. The results are troubling because today's mines are massive operations that
use dangerous processing chemicals, and have the potential to become major pollution problems.
When something goes wrong at one of these mines, it is the public's land, water, and w1ld11fe
resources that are impacted.

We must remember that environmental laws and safeguards should be written to protect against
potential iresponsibility, against the potential bad actor. They should be written to prevent
disasters and to create an incentive for good behavior. When it comes to protecting public lands,
the public should not simply be expected to rely on the good will of a particular mining
company.

We believe the industry needs to rethink its opposition to enhanced env1ronmental protection on
public lands, especially those companies that have committed their resources and their
reputations to environmentally responsible and sustainable mining practices. Failure to
strengthen these regulations today will result in more taxpayer-funded cleanups of mines
tomorrow. In the public's mind, the reputation of all mining companies will suffer.

Without significant reform of our nation’s mining laws and regulations there will be more
- messes like the Zortman-Landusky mine and the Summitville mine, which is likely to cost
taxpayers over $170 million.

Given its irresponsible position on environmental protection, is it any wonder that the mining
industry is held in such low regard by the public? Today, the industry is wasting its money on a
costly public relations effort, seeking to greenwash its reputation. The reputation of the industry
will continue to suffer until fundamental change occurs and our nation’s mining regulations and
laws are modernized. Such reforms will allow responsible companies to get the credit that they
deserve while penalizing bad actors. The result will be a healthier mining 1ndustry and
environment. :

Those in Congress interested in promoting and advancing a responsible mining industry in this
country should question, rather than acquiesce to, industry efforts to delay reform. By standing
up to the industry, they may actually be doing the industry a favor.

Stephen D’Esposito, President
Mineral Policy Center
Washington, D.C.
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‘SIX MINES, SIX MISHAPS

Szx Case Studies of What'’s Wrong with Federal and State Hardrock Mzmng
Regulations, and Recommendations for Reform

The following six mines are unfortunate examples of where federal and state regulations have
failed to protect the environment from unnecessary degradation. This degradation could have
been prevented if adequate environmental safeguards had been in place. These mines are not the
only examples of where current regulations shortchange the environment and the taxpayer. Yet
they illustrate the wide array of environmental problems that mining has created on our pubhc
lands.

For most of the mines in this report, problems that could have been prevented in the planning
stage are now much more difficult to solve. Substantial reclamation costs and potential long- *
term environmental problems plague the mine sites. Unfortunately, due to weak federal and state
" environmental regulations, it is the taxpayer that is likely to get hit with the multi-million dollar
cleanup bill at many of these mines. ‘

- How did we get here? Mining techniques have outpaced regulations that were written prior to the
widespread use of modern technology, such as cyanide heap leach processing and large open pit
mines. These new techniques impact the environment in ways that the old regulations, written
nearly 20 years ago, did not address. Today’s highly mechanized and chemical-intensive mining
industry requires a new set of federal environmental regulations. In fact, it was anticipated that
the decades-old regulations would need to be updated as the industry and technology changed.
However, no such modernization has occurred. While some states have updated their

regulations, no state has a comprehensive set of regulations that is adequate to protect federal
public lands. -

Some argue that there is no need to strengthen federal regulations because state programs are
adequate. Given the flaws in most state regulations, this is a questionable assertion. Even where
states regulations are strong, they are not a substitute for a comprehensive set of federal
regulations to protect public lands. ‘ : ‘

While some states have improved their regulations, this does not replace the need for stronger
federal regulations. A federal baseline regulatory standard is needed on which states can base

their own regulations. This standard should explicitly prohibit practices that cause undue
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degradation on public lands. As the trustees for public lands, federal and state agencies have a
responsibility to protect our lands for future generations, not to leave a legacy of poisoned
waterways and fragmented landscapes. :

Over the past three years there has been significant debate about the need to modernize the BLM
mining regulations. Three times the Senate has sought to use anti-environmental riders to delay
the development of these new regulations. The delays have come despite growing evidence that
mining waste is polluting our public land and waterways, such as those mines profiled in this
report.

The question for those in Congress delaying reform is this: How much longer will you allow our
public lands and waterways to be polluted by mines before taking the necessary actions to
protect the environment and the taxpayers’ pocketbook?
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ZORTMAN-LANDUSKY MINES

A Poster Mine For Stronger Environmental Regulatlons. |

The now-defunct Zortman- Landusky (Z-L) mine in north ¢entral Montana may be the next
Summitville, because the cleanup could take years and ¢ost taxpayer millions of dollars. On )
January 16, 1998, Pegasus Gold Inc. declared bankruptcy. As a result, a substantial portion of
the cleanup and reclamation effort needed at this gold mine is likely to be paid by taxpayers.

. Approximately $60 million in cleanup bonds were required for these mines — roughly $30
million for reclamation, and another $30 million for water treatment. While this bond may seem
large, complete reclamation is expected to cost much more. Already state regulators estimate that
the shortfall is likely to be at least $8 million for the reclamation alone. However, local Native
American tribes who live near the mine have commissioned an independent assessment that

. predicts the shortfall for'complete reclamation could be-as high as $90 million. '

. Therefore; the Z-L. mine, like the Summitville mine, could become-another poster child of }
financial and environmental disaster, illustrating how regulatory agencies and mechanisms failed
to protect the environment and local community. Current federal regulations do not require a
comprehensive and realistic assessment of the potential impacts of this type of large-scale
cyanide heap leach mine, nor the potential reclamation costs. This inadequacy coupled with
insufficient bonding requirements leaves the taxpayer at risk. Bonds are and should be used as-a
tool that allows regulators to guarantee that the mining company pays for reclamatlon and

, cleanup, rather than the taxpayer. : : '

As one of the world’s first large scale cyanide heap leach.gold mines, the Z-L mine was the:
lowest grade gold mine in the United States and the largest gold mine in Montana when
_operations began in 1979.2 However, the Z-L mine has a dubious record of numerous
environmental violations, disregard for culturally significant sites, potential health problems
“related to the mine at the immediately adj acent Fort Belknap Reservatlon and poorly reviewed .
amendments and expansions. : o

The Z-L\mine has experienced a litany of cyanide solution leaks and spills, stability failures, acid
mine drainage, surface and groundwater contamination, wildlife fatalities, and other problems.
Failure of federal regulations and state laws to mandate testing procedures for acid mine drainage
led Bureau of Land Management (BLM) to conduct only cursory tests 1ndlcat1ng ‘mining would
take place in oxide ore. However, soon it became clear that the company was mining in .
substantial amounts of acid-generating sulfide ores. Today, half of all streams emanating from
the miine area, have been seriously polluted with acid and heavy’ metals.>. . The BLM regulatlons
have not been changed to address these problems. -

! James Kuipers, P.E. for the Ft. Belknap Tribes, based upon the report, dlternative Final Reclamation and Closure -
Plan Zortman and Landusky Mines, Montana, Center for Science in Public Participation, J anuary 1999 :

2 The Denver Post, Montana mine had nine cyanide leaks, November 2, 1993 ‘ '
3 Phone conversation, Montana Water ‘Quality Bureau, ‘September 1999 -
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As the Assiniboine and Gros Ventre Tribes of Fort Belknap have a strong cultural and spiritual
connection with the Little Rockies. The mining operation has destroyed or harmed several of the
tribes’ traditional sacred grounds. Spirit Mountain, for example, which was a mountain peak of
cultural significance to the Assiniboine and Gros Ventre people, is essentially gone, replaced by
a huge open pit. Current regulations fail to protect such culturally important sites.

Given its environmental, financial and cultural impacts, Zortman-Landusky has become a poster
child for regulatory inadequacy, illustrating how existing regulatory agencies and mechanisms
failed to protect the environment and local communities from irresponsible mining.
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FAILURES OF FEDERAL AND STATE REGULATIONS

NO REQUIREMENT FOR CHARACTERIZING THE RISK OF ACID MINE DRAINAGE - Failure of
federal regulations and state laws to mandate testing procedures for acid mine drainage led the
. Bureau of Land Management (BLM) to conduct only cursory tests that indicated the Z-L mine
*would be mining in oxide ore. However, it soon became clear that the company was mining in"
substantial amounts of acid-generating sulfide ores. Today, over 50 per cent of the streams
emanating from the mine area have been seriously polluted with acid and heavy metals.*

NEED FOR STRONGER REGULATIONS ON CYANIDE MANAGEMENT - Nearby communities are
justifiably concerned about health impacts of the mine. Besides acid and heavy metals, Z-L has
experienced multiple cyanide leaks into the environment since it operations began. In one
incident, a ruptured pipe released 52,000 gallons of cyanide solution, contaminating a drrnkrng
water well and forcing the shutdown of a community water system 5 :

LACK OF ENFORCEMENT OF EXISTING REGULATIONS/ APPROVAL OF INCOMPLETE .
MANAGEMENT PLANS - About half of the Z-L mine is located on BLM land, and the other half is

-located on patented private land. Until the last proposed expansion, which was. approved but not
implemented because of the bankruptcy of the operator, all of the approximately one dozen
permit amendments and expansions that occurred in the mine's 19 year history were approved
under the less comprehensive Environmental Analyses (EA) instead of a full Environmental
Impact Statement (EIS). Lack of rigorous environmental analysis before each expansion
approval most certainly led to worsening of the environmental problems at the mines.

NO WELL-DEFINED OPERATING STANDARDS REFLECTING BEST AVAILABLE TECHNOLOGY -
Lack of specific standards on leach pad construction allowed the company to overload its leach
pads, undermining their stability and leading to cyanide releases. State regulators actually

| amended the permlt to allow a dangerous overload of the pad in excess of engineered capa01ty

Pegasus Gold was also allowed to reclaim waste rock piles at steep slopes that were dangerously
unstable and prone to erosion. Soils from these unstable slopes are contaminated with metals,
and are easily washed into streams during storm events, 1mpact1ng aquatlc organlsms and
jeopardizing the long-term success of reclamation.

FAILURE TO CONSIDER PREVIOUS ACTIONS IN GRANTING APPROVAL OF NEW MANAGEMENT
PLANS - Almost immediately after the historic settlement, Pegasus was granted approval of its
request to double the size of its current operation. Thisapproval was given despite the many
unresolved environmental problems at the Z-L mine. The decision was challenged on behalf of
the Fort Belknap Community Council and Island Mountain Protectors by the Western
Environmental Law Center, Montana Envrronmental Information Center, National Wlldlrfe '
Federation, and the Indian Law Resource Center

* Phone conversation, Montana Water Quality Bureau, September 1999
5 DeRosa Carlos, Rzghtmg the Regs, Mineral Policy Center, June 1997
5 Ibid
7 Great Falls Tribune, 837 millions mine deal draws praise, July 23, 1996
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In an important decision in June 1997, the Interior Board of Land Appeals announced that it
would not allow any expansion related activities to proceed at Z-L until the lawsuits challenging
the pending expansion were resolved.® With its troubled history that has included multiple

" cyanide discharges, acid mine drainage, and violations of environmental quality standards, Z-L
should have first demonstrated it could operate in a safe manner before expansions were
approved.

LACK OF ENFORCEMENT OF EXISTING REGULATIONS - Montana Department of Environmental
Quality and BLM share regulatory oversight for the Z-L mine. Responsibility for the poor track
record at Z-L rests'not only with Pegasus, but also with these regulatory agencies. Despite major
environmental problems early on in its operations, Pegasus received only one fine - for $15,000 -
in the first 16 years of operation. With more stringent oversight and stronger regulations, many
of these problems could have been addressed and perhaps prevented.

NO REQUIREMENT FOR GUARANTEE FULL COST BONDING MECHANISMS FOR RECLAMATION -
The Montana Department of Environmental Quality estimates® that cleanup and permanent water
treatment of the abandoned mine site will cost about $70.5 million. After several lawsuits
seeking bond money from Pegasus and its creditors, the state of Montana holds approximately
$62.5 million in bonds, leaving taxpayers to cover the $8 million shortfall. Unfortunately, it is
likely that taxpayers will be liable for much more. The Ft. Belknap Indian tribes, which border
the mine site, commissioned an independent assessment of the reclamation needs and costs at Z-
L1 According to this assessment, the total bill for treatment and cleanup of Z-L could cost an
additional $60 million. That is an additional $60 million that the bankrupt Pegasus Gold certainly
doesn't have and $60 million that neither the state of Montana nor the Bureau of Land
Management have budgeted for Z-L cleanup. :

LACK OF DISCRETION BY REGULATORS TO PROHIBIT MINING IN ENVIRONMENTALLY OR
CULTURALLY.IMPORTANT AND FRAGILE AREAS - Under current law, BLM regulators did not
have the authority to prohibit or limit the operations in order to protect the cultural resources of
the Assiniboine and Gros Ventre tribes. Already, Z-L's operations have harmed or destroyed
several of the tribes' traditional sacred grounds. BLM also does not have the ability to protect
other environmental, wildlife, and cultural values that may outweigh those of hardrock mining.

8 Great Falls Tribune, State fails in bid to dismiss Zortman expansion lawsuit, July 15, 1997

? Montana Department of Environmental Quality Permitting and Compliance Division, Revised Reclamation
Estimate for the Record of Decision, Zortman and Landusky Bond Files, OP #00095.10 and #00096.10. June 16,
1998

1% yames Kuipers, P.E. for the Ft. Belknap Tribes, based upon the report "Alternative Final Reclamation and Closure
Plan, Zortman and Landusky Mines, MT," Center for Science in Public Participation, January 1999.
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'ZORTMAN-LANDUSKY MINE
Mine Profile |

NAME: Zortman-Landusky Mines

LOCATION: Little Rocky Mountains
Adjacent to Fort Belknap Reservation, northern central Montana

COMPANY: Pegasus Gold Inc.
MINERALS: Gold and silver

: OPERATING STATUS:
1979-1998
Currently in reclamation .-

PRIMARY REGULATORY OVERSIGHT: ‘
Montana Department of Environmental Quality
Bureau of Land Management

LAND OWNERSHIP:
Approximately fifty percent BLM land
Approximately fifty percent patented private land

TYPE OF OPERATION:
Open pit cyanide heap leach mine -

FOR MORE INFORMATION CONTACT: .
Island Mountain Protectors: Gus Helgeson 406.673.3385
Marble Law Offices: Don Marble 406.759.5104
Mineral Policy Center:  202.887.1872
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GILT EDGE MINE
A Mountain of Burden

The Gilt Edge, or Brohm, mine located in the Black Hills of South Dakota, is proving to be a
mountain of burden to citizens of South Dakota. In July 1999, after 11 years of operation,
Dakota Mining Company, the parent company of the operating company, Brohm Mining,
declared bankruptcy,'' leaving a cleanup bill currently estimated to be between $12 — 15
million.'?  Since the reclamation bond was for only $6 million, the burden of at least $6 million
is likely to fall on taxpayers.

The Gilt Edge mine is notorious for its environmental problems, violations, and lack of .
compliance with pollution limits. Since opening in 1988, the Gilt Edge mine has been a source
of pollution to nearby waters. It has had cyanide spills and acid mine drainage problems since -
1992. Despite all these environmental problems, in 1996 the Brohm Mining Company received
approval from the state of South Dakota for an expansion.'®> The company also received
approval from the U.S. Forest Service, as 37 acres of its Anchor Hill expansion would be in the
Black Hills National Forest. The mine’s expansion would have been the first onto federal land in
‘South Dakota.'*

The EIS for the mine expansion onto pubhc land was completed in November 1997 and the U.S.
Forest Serv1ce subsequently approved it.'> However, in early 1998, the Spearfish Canyon
Preservation Trust and ACTion for the Environment filed an administrative appeal of this
expansion. In February 1998, the Forest Service responded to the appeal by rescinding its
approval. This decision was based on the misuse of mining claims for dumping mine waste rock.
Despite the outcome, state and federal regulators, given the troubled history of this operation
should never have approved the mine expansion. It is now clear that both state and federal
reclamation and bonding requirements were grossly inadequate.

Ppr Newswire, July 12, 1999
12 personal Conversation with Gary Heckenlabile, ACTion for the Environment, August 18, 1999

13 Lawrence County Centennial, August 23, 1997
“ Tbid”
'3 Press Release, Earthlaw, Western Mining Action Project, and Spearfish Canyon Hills, January 5, 1998

10
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F AILURES OF FEDERAL AND STATE REGULATIONS

NO WELL-DEFINED OPERATING STANDARDS REFLECTING BEST AVAILABLE TECHNOLOGY —
This critical oversight at the Gilt Edge mine has resulted in torn containment liners, poor mine
design, and sloppy management practices. As a result, shortly after mining began cyamde
leaked into the groundwater and nearby Strawberry and Bear Butte Creeks.'®

NO REQUIREMENT FOR CHARACTERIZING THE RISK OF ACID MINE DRAINAGE— The lack of
adequate testing procedures allowed the Gilt Edge mine to become a source of acid mine
drainage. In late 1992, the mine began generating acid, reaching an extreme point between
October 1994 and May 1995, when it flowed offsite from the mine’s waste piles into Ruby
Gulch Creek. The waters of the creek were so dangerously acidic that its pH was measured as
low as 2.1. The mine’s acid dramage has left local streams unable to support a viable ﬁsh
population and other aquatic life.!”

NO REQUIREMENT FOR GUARANTEED FULL COST BONDING MECHANISMS FOR RECLAMATION -
Since the abandonment of the Gilt Edge mine by the Brohm Mining Company and its parent,
Dakota Mining Company, left limited financial resources for the site’s cleanup and reclamation,
the burden of the reclamation will rest with the taxpayer. The South Dakota Department of
Environment and Natural Resources has determined that the Brohm Mining Company left $6
million in cash bonds, less than half the expected cost for reclamation. Thus, the state does not
hold enough in cash bonds to fund the cleanup and on-going treatment at the Gilt Edge mine.
Will the Gilt Edge mine have the dubious distinction of joining other abandoned mine sites on
the Superfund list, leaving a legacy of debt and environmental destruction for future generations?

16 1 awrence Cdunty Centennial, October, 21, 1994; Lawrence County Centennial, May 13,1995
17 Lawrence County Centennial, July 16, 1997; Lawrence County Centennial, June 7, 1995

11
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GILT EDGE MINE
Mine Profile

NAME: Gilt Edge Mine, also know as the Brohm Mine
LOCATION: In the Black Hills, near Deadwood, South Dakota
COMPANY: Dakota Mining Company, which announced bankruptcy in July 1999

MINERAL:  Gold and Silver

N\

OPERATING STATUS: : _
: Abandoned - No significant mining activity at this time
. 1988-1999

PRIMARY REGULATORY OVERSICHT:
Black Hills National Forest :
South Dakota Department of Environment and Natural Resources

LAND OWNERSHIP: |
Private Holdings '
Expansion planned onto public lands

TYPE OF OPERATION: ‘ ,
Open pit cyanide heap-leach mine

FOR MORE INFORMATION CONTACT: R
Spearfish Canyon Preservation Trust:  Jack Cole 605.584.3778
ACTion for the Environment: Gary Heckenlaible or Richard Fort
605.341.4063
Mineral Policy Center: 202.887.1872

12
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THOMPSON CREEK MINE
Playing with Acid?

There was no provision for controlhng or contamlng dangerous acid rock drainage when the
Thompson Creek molybdenum mine’s operating plan was drafted in 1980.'® However, 10 years
ago, the mine began to show signs of producing acid rock drainage. Now, almost 20 years since
the operating plan was drafted, the mine faces potentially serious future problems with acid
drainage.'® Pit excavation is unearthing pyrite (iron sulfide) which mixes with water and air to
create acid rock drainage. Acid drainage can kill fish and other aquatic life.

Currently, pyrite is being placed in the waste rock dumps and tailings impoundment, including
the tailings dam. Although submerged, the chances of acid rock drainage reaching ground and
surface waters are greatly increased.?® It is likely that this mine will have to be monitored for

potential acid pollution of water in perpetuity.

Acid rock drainage is not the only serious environmental threat from the mine. The tailings dam
is one of the largest in the world, already holding over 100 million tons of tailings and expected
to hold a total of 200 million tons. The embankment of the dam is 700 feet high, spelling certain
disaster should the dam fail at any point in the future. -Since the mine is only 30 miles from the
epicenter of the 1983 Mt. Borah earthquake (measuring 7.3 on the Richter scale) and since the

region is subject to harsh winters and intense summer storms, the threat of dam failure is real.?!

The Thompson Creek mine provides about 8 per cent (18 million tons per year) of the world’s
supply of molybdenum, which is used to strengthen steel.”? However, it is located 2,000 feet

above and only 5 miles away from Salmon River, a prime recreational river in central Idaho that
supports endangered chinook and sockeye salmon, steelhead trout and bull trout.

The state of Idaho, in anticipation of acid rock drainage problems increased the reclamation bond .
amount to $2,500 per acre.>> However, this amount is still insufficient. In case of default by the
mining company, it does not protect against the potential cost of restoring water quality in the
Salmon River from acid rock drainage. Given that hardrock mining accounts for less than one
half of one per cent of Idaho’s non-farm employment, some wonder if the risks associated with
the mine are justified given the potential environmental impacts.?

* '8 1daho Mountain Express, July 29, 1998
19 Ib1d ’
% Letter to Secretary of Interior, Bruce Babbitt from the Idaho Conservation League ‘Boulder-White Clouds
Council, and other environmental organizations, February 18, 1997
2! The Salmon River’s Future: It’s Our Choice, Idaho Conservation League 1997
22 - Post Register, July 21, 1996
' Post Register, April 28, 1997
* Idaho Economic Forecast, Idaho Division of Financial Management, October 1996
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F AILURES OF FEDERAL AND STATE REGULATIONS

~ APPROVAL OF CONTROVERSIAL AND INCOMPLETE MANAGEMENT PLANS - In 1997, the U.S.
Forest Service approved a controversial management plan that allowed the dumping of
concentrated pyrite into the tailings dam, despite the environmental risks. The Boulder-White
Clouds Council submitted a letter to the U.S. Forest Service stating that the plan was never
subject to public review under NEPA.%? - The Thompson Creek mine is at risk of developing acid
rock drainage because of the amount of pyrite being buried in the tailings dam and waste rock
dump. Despite those risks, a new operating plan was approved in 1999 allowing the continued
dumping of pyrite into the tailings facility.

HOLES IN REGULATORY PATCHWORK— The EPA’s Region 10 office ranked the draft SEIS for
the Thompson Creek mine an EO-2 (Environmental Objections — Insufficient Information)
Then EPA reiterated many of its prior concerns in written comments on the final SEIS since it
believed the U.S. Forest Service had not adequately addressed the concerns.2®

Consultation with the U.S. Fish and Wildlife Service (USFWS) and the National Marine
Fisheries Service was not completed before the Record of Decisions was issued. The USFWS
disagreed with the U.S. Forest Service’s Biological Assessment on the effects of the mine on
several key species such as the bull trout, the Canada lynx and the bald eagle. The USFWS also
requested additional information, indicating a lack of cooperation and communication between
the federal agencies.?’

LACK OF DISCRETION BY REGULATORS TO PROHIBIT MINING IN ENVIRONMENTALLY OR
CULTURALLY IMPORTANT AND FRAGILE AREAS - The mining company, Thompson Creek
Mining, has a pending patent application to acquire public lands within the project area. An EIS
is being prepared to amend the permit to address potential major acid mine drainage problems.
However, there is great potential to cause serious damage to the nearby streams and tributaries of
the Salmon River, a critical habitat for salmon and other wildlife. The risks of acid mine
drainage and the potential for a tailings dam failure, especially given the high earthquake
potential, and subsequent devastation downstream, should require regulators to seriously
reconsider whether it is prudent to mining in the area at all. Current regulations do not allow a -
mine to be blocked due to its potential adverse impacts on other natural and cultural resources.

25 Letter to the Supervisor of Salmon and Challis National Forests s1gned by Roger Flynn, Esq Western Mmmg
Actlon Project, July 1, 1997
Letter to Michael Dombeck, Chief, U.S. Forest Service, from the Idaho Conservatlon League Aprll 29, 1999
7 Ibid
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THOMPSON CREEK MINE
Mine Profile

NAME: Thompson Creek Molybdenum Mine

LOCATION: Central Idaho near Clayton, Idaho
Located on Thompson Creek drainage

COMPANY: Thompson Creek Mining
MINERAL.: Molybdenum

OPERATING STATUS:
1983-Present
A new one-year inferim operating plan approved spring 1999
Permanent operating plan expected after final consultation on Endangered
Species Act-listed fish ' '

PRIMARY REGULATORY OVERSIGHT:
Challis National Forest
Idaho Department of Environmental Quality

LAND OWNERSHIP: A
Salmon - Challis National Forest
Bureau of Land Management
Private holdings

TYPE OF OPERATION:
Open pit mining

FOR MORE INFORMATION CONTACT: S
| Idaho Conservation League: Scott Brown 208.345.6933
Boulder-White Clouds Council: Lynne Stone 208.726.1065
Mineral Policy Center:  202.887.1872
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GROUSE CREEK MINE
1001 Sins of the Past.

In 1994, then-Idaho Governor Cecil Andrus reacted to complaints about the Grouse Creek mine,
~an open pit gold mine opened one year earlier and described as a state-of-the-art mining
operation 2® by proclaiming, “I can show you a thousand sins of the past that we need to clean
up, but modern-day mining is a plus. The salmon problem isn’t with mining in Idaho, it’s with
those eight blocks of concrete [i.e. Hydro-dams] downstream.””® Next to the largest wilderness
complex in the lower 48 states, the Frank Church-River of No Return Wilderness, the defunct '
Grouse Creek mine, is now the “one thousandth and one” sin of the past. Cyanide is currently
leaking from the mine and contammatmg nearby Jordan Creek at levels harmful to fish and other
aquatic species.

Grouse Creek mine failed not only to be a state-of-the-art mining operation, but also did not
produce the predicted amount of gold. It has turned into a potential environmental nightmare.
The mine has been plagued with mishaps in its short operation — from a major landslide in 1994,
which buried Jordan Creek, to numerous cyanide leaks and spills. One cyanide spill occurred
just as adult salmon were migrating into the area to spawn.

In 1996, the EPA fined Hecla $85,000 for violating the mine’s wastewater discharge permit.*°
Cyanlde and mercury discharges exceeded the limits by more than five times the allowed levels
over a period of 13 months. Other violations were more than twice the permitted levels. The
mine also was cited for excessive sediment leaving the project site and impacting Jordan Creek
waters. In 1997, Hecla agreed to make $1 5 million in pollution control improvements, including
building a water quality treatment plant.>!

In April 1999, Idaho State environmental officials reported cyanide leaking into a stream, which
is habitat for endangered chinook salmon, steelhead and bull trout.*> As of September 7, 199 the
mine is still leaking cyanide into the Jordan Creek despite Hecla’s efforts to stem the ﬂow.33 The
cyanide levels are the same as measured in April and are over twelve times the concentration at
which chronic exposure negatively affects fish and other aquatic organisms.>*

At 7,300 feet elevation, the Grouse Creek mine perches in steep terrain above Jordan Creek. The
creek is a tributary to the Yankee Fork, which is in turn a major tributary to Idaho’s famous
Salmon River. The Pinyon Lake Tailings Impoundment now holds 450 million gallons of
cyanide-laced water. Additionally, there are 4.3 million tons of heavy metals laying at the

28 Times-News, Closed mine still leaks cyanide, September 7, 1999
2% The Idaho Statesman, Mine is golden for economy, but does it tarnish the land?, September 4, 1994
3% Wood River Valley News, EPA Fines Mzmng Company, August 28, 1996 :
3! Times-News, June 6, 1999 .
32 > Ibid

Tlmes-News Closed mine still leaks cyamde September 7, 1999

* Ibid
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bottom of the dam, which, if exposed to air, could cause acid mine drallinage.3 3 Oversight
agencies are only now working with Hecla on a reclamation plan.

3% Conversation with Lynne Stone and Scott Brown, September 1999
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F AILURES OF FEDERAL AND STATE REGULATIONS

HOLES IN THE REGULATORY PATCHWORK— Before the project was approved, there was “total
opposition to the project because the U.S. Fish and Wildlife Service (USFWS) didn’t think [they]
were getting resolution through the Forest Service process.”*® The USFWS and the Idaho Fish &
Game Department both expressed their opposmon to the Grouse Creek mine but felt the U.S. '
Forest Service had “signed off” on the project.’

In addition, the National Marine Fisheries Service (NMFS) voiced several concerns on the Draft
Supplemental Environmental Impact Statement including water quality and quantity problems
and their impacts on the aquatic life, the high potential for acid generation and run-off, and the
naturally high rate of erosion at the mine site. NMFS warned there was a “significantly greater
potentlal for acid run-off impacts for a mine of the magnitude of the proposed [Grouse Creek]
project.” :

Environmental regulations should not allow federal and state agencies to dismiss significant
environmental issues, raised by other responsible agencies, such as these.

NEED FOR STRONGER REGULATIONS ON CYANIDE MANAGEMENT - The U.S. Forest Service, in
its Final Supplemental Environmental Impact Statement, approved the use of cyanide vat
leaching and treating the washed cyanide-laced ore for the Grouse Creek mine. The ore, the U.S.
Forest Service stated, could then be disposed of without drainage controls‘.39 Regulations should
require stronger cyanide management techniques. ' : -

z : The Idaho Statesman, Mme is golden for economy but does it tarnish the land?, September 4, 1994

Ibld

8 Letter to Greg Johnson, DlStrlCt Ranger of the Yankee Fork Ranger District from Merritt Tuttle D1v151on Chief of
NMFS on the Draft Supplemental Environmental Impact Statement o

? Grouse Creek Project, Final Supplemental Environmental Impact Statement - Volume 2, Appendlces ‘May 1992
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GROUSE CREEK MINE
Mine Profile

NAME: Grouse Creek Mine

LOCATION:  North central Idaho
15 miles northeast of Stanley

COMPANY: Hecla Mining Company
MINERAL:  Gold |

OPERATING STATUS:
1994 - 1997 \
The mine closed 5 years earlier than expected

'PRIMARY REGULATORY OVERSIGHT: .
Salmon and Challis National Forest
Idaho Department of Environmental Quality

LAND OWNERSHIP: '
Salmon and Challis National Forest
Private holdings

TYPE OF OPERATION:
Cyanide vat leaching

FOR MORE INFORMATION CONTACT:
Idaho Conservation League: Scott Brown 208.345.6933
Boulder-White Clouds Council: Lynne Stone 208.726.1065
Mineral Policy Center: 202.887.1872
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MOLYCORP MINE
From Blue-Ribbon Fishery to Dead River

I

At least eight miles of the Red River in northern New Mexico are biologically dead.*® Over the
last 30 years, widespread acid mine drainage and heavy metal contamination has leached out of
the waste rock piles at the Molycorp molybdenum mine and contaminated the Red River, located
within the Rio Grande watershed. In addition, there were over 100 documented slurry spllls into
the Red River*! between 1986 and 1991 alone, and numerous fines levied against the mining
company, Molycorp, for point source pollution involving broken tailings pipes. 2 Even the U.S.
District Judge James Parker noted that the once blue-ribbon trout fishery has now been reduced
to a biologically dead waterway.*® :

Since this large-scale operations began, the small town of Questa, New Mexico has seen the Red
River, just below the mine, turn milky blue in color from aluminum coating the riverbed. Many
other toxic metals including copper, zinc, lead, cadmium and silver, have been detected at
chronic and acute levels along the twenty-mile stretch of the Red River below the mine.** In
addition to water contamination, dust containing lead and other pollutants from enormous
molybdenum tailings storage ponds blows over the town of Questa. A state High School
baseball championship was cancelled due to a dust storm blowing from the tailings piles.*’
Molycorp eventually paid to have the High School relocated. However, after the Junior High
School was condemned, it was moved into the abandoned High School.

40 1994 Report on Water Quality and Water Pollution Control in New Mexico. Report Prepared Pursuant to Section
305b of the Federal Water Pollution Control Act. New Mexico Water Quality Control Commission Report, p. 176-
177

11991 Molycorp Inc. Spills Summary Sheet. New Mexico Environment Department

2 An April 1986 tailings slurry spill contaminated a Questa Acequia Association irrigation ditch designated a
watercourse to the Red River. New Mexico Environmental Improvement Division, Letter to LeRoy Apodaca
Molycorp Inc. - Questa Division, April 24, 1986, p.1.

Written opinion of U.S. District Judge James Parker on Amigos Bravos/NMCCAW lawsuit. “I have concerns
about the alleged contamination of the Red River downstream from the defendant’s (Molycorp) operations: That
stretch of the Red River once was an excellent trout fishery. For whatever reason, it no longer is.” September 1997
*41998-2000 State of New Mexico 303d List for Assessed Stream and River Reaches :

5 Taos News, 1981

20



MPC Report: Si¥ Mines, Six Mishaps

F AILURES OF FEDERAL AND STATE REGULATIONS

. HOLES IN THE REGULATORY PATCHWORK - For over a decade, the New Mexico Environment
Department (NMED) and other federal and state agencies have documented water quality
violations, which have degraded the Red River. For instance, Molycorp violated its federal
Clean Water Act permit 12 times between 1978 and 1981, "admit[ted]" to these dozen violations
agreed to pay fines as assessed, and to repair its tailings pipelines.*6

However, Molycorp has continued to pollute ground waters. In November 1998, the NMED
notified Molycorp that it’s mine was in violation of the New Mexico Water Quality Act and
Water Quality Control Commission Regulations for illegally discharged pollutants.*’” Molycorp,
facing fines up to $15,000 per day, challenged the NMED’s authority to regulate the mine but
lost in an unanimous vote before the New Mexico Water Quality Control Commission the
following January.

Due in part to pressure from local activists, the EPA in preparation for renewing Molycorp’s
National Pollution Discharge Elimination System (NPDES) permit in 1998, began its own
investigation. In February 1998 the EPA confirmed that Molycorp has been in violation of the
Clean Water Act for over 30 years. The EPA released a report stating the waste rock piles at the
~ Molycorp mine are a “point source” (as defined i 1n NPDES regulations, 40 CFR 122.2) for
pollution into seeps that drain into the Red River.*® Although there are some contributions from
natural erosional scars, the waste rock piles are contaminating the groundwater with elevated -
levels of metals and sulfates. In addition, the tailings ponds - were shown to contaminate
groundwater supphes as well.

Despite this critical report, Molycorp, in the 1998 NPDES permit application, not only does not
acknowledge pollution from the waste rock piles but claims that, “the Questa mine has not
harmed, and may have improved the condition of the Red River.” Still writing the permit, the
EPA is being encouraged by environmental organizations and local citizens to acknowledge the
waste rock piles as “point source” pollution, as noted in the EPA’s own report in February 1998.

LACK OF ENFORCEMENT OF EXISTING REGULATIONS - In over 30 years of operation, Molycorp
has never had an EPA permit for these discharges. Despite their own condemning report in ’
February 1998, the EPA has taken no regulatory action on this issue by either requiring

Molycorp to comply with water quality protection permits or prohibiting the illegal discharge
pollution. Since Molycorp continues to operate, violating the Clean Water Act, the Western
Environmental Law Center, on behalf of Amigos Bravos and the New Mexico Citizens for Clean
Air and Water, filed a lawsuit in March 1999 alleging that the EPA is not fulfilling its regulatory
~ duty. Environmental regulations should penalize repeat offender by revoking permits and -
banning them from operating new mines and expansion until they have cleaned-up their act.

46 United States District Court, New Mexico District, United States v. Molycorp, Inc., No. 81-785-M ClVll
Memorandum Opinion and Order, Albuquerque, New Mexico; entered March 26, 1984

71999 New Mexico Environment Department comments on DP-1055, groundwater discharge permit for waste rock
area
48 Report on Hydrological Connection Associated with Molycorp Mining Activity, Questa, New Mexico. USEPA,
Region 6, NPDES Permits Branch (6WQ-P). Prepared by David Abshire. February 13, 1998
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MOLYCORP MINE
Mine Profile

NAME: = Molycorp Molybdenum Mine

LOCATION:  Near the Red River
Above Questa, New Mexico

COMPANY: Molycorp
A subsidiary of Unpcal (formerly Union Oil of California).

MINERAL: Molybdenum

OPERATING STATUS:
. Currently operating underground .
Large scale open pit operations began in 1964
Small scale mining since the 1920s

PRIMARY REGULATORY OVERSIGHT:
New Mexico state agencies

LAND OWNERSHIP:
Formerly federal lands »
Acquired by Molycorp through federal land patenting

TYPE OF OPERATION:
Underground

FOR MORE INFORMATION CONTACT: :
Amigos Bravos/Molycorp Watch Project: Ernie Atencio 505.758.3874
" Concerned Citizens for Questa: Roberto Vigil 505.586.0202
Mineral Policy Center: 202.887.1872 '
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MIDNITE MINE
Taken for a Midnite ride?

The Midnite mine, a currently inactive open-pit uranium mine located on the Spokane Indian
Reservation in Washington State, has had numerous problems with contamination. In April
1998, the EPA conducted an Expanded Site Inspection (ESI) at the Midnite mine. Elevated
levels of metals and radionuclides were detected in numerous on-site sources as well as in
ground water seeps that flow into the nearby surface water drainages including nearby Blue
Creek. Wetlands at the site have chromium levels above the Ambient Water Quality Criteria.*’
The operating company, Dawn Mining Company, also owns the nearby uranium millsite facility,
which is located on the border of the Spokane Indian Reservation. It is situated next to a
tributary of the Columbia River and directly underneath the site is the Walker’s Prairie Aquifer.
The aquifer has already been polluted by the old uranium mine and is being pumped out to
remove radionuclides and sulfates. Expected to last twenty years, this operation uses 100 acres
of plastic-lined pools for evaporation.

The Dawn Mining Company has attempted to turn this millsite area into a commercial
radioactive waste dump rather than fulfill its cleanup obligations. The company’s first plan for
the importation of radioactive waste drew fierce opposition from local communities, businesses
and the state of Washington itself, which in 1991 denied the company’s request for the dump.
Pressure from the company to permit the dump was so strong as to be called “blackmail” by the
head of the Department of Health’s (DOH), Division of Radiation Protection.’® Then in 1995, a
new administration and state Secretary of Health permitted the commercial radloactlve waste
dump, even though the state’s policy limits the amount of imported radioactive waste.’! The fact
that this proposal received approval by regulators is evidence of the shortcoming of the
regulatory framework. :

In a September 10, 199 Spokesman-Review article, Dawn Mining Company claims to have
abandoned its plan to use its old uranium milling pit as a commercial radioactive waste dump,
promising instead to use clean fill for reclamation of the site.>? Despite the apparent
abandonment of the unpopular plan, Dawn’s true intentions may be revealed in a September 9
letter from the president of Dawn Mining Company to Washington State’s DOH, Division of
Radiation Protection.>® The letter indicates that Dawn intends to dispose of radioactive source

Dlrect quote from EPA News Release, EPA Proposes Midnite Mine (Stevens County) For Inclusion on National
Prtormes List, February 16, 1999

Letter to Bob Nichols from T.R. Strong, head of Washington State Department of Health, Division of Radiation
Protection on Draft Briefing Paper: Dawn/NORM, April 27, 1993 -
51 Letter to Eric Slagle and Dan Silver from T. R. Strong, head of Washmgton State Department of Health,
Environmental Health Programs, Division of Radiation Protection, on the hlstory of Washington State ] pollcy on
Radloactlve Waste, November 17, 1992 .

The Spokesman-Review, Dawn Mining dumps plan to haul in waste, September 10, 1999

3 Letter to Gary Robertson, Washington State Department of Health, Division of Radlatlon Protection, from David
Delcour, President of Dawn Mining Company, September 9, 1999 ‘
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material from their Midnite mine in the dump, instead of just using clean fill, as implied in the
newspaper article. Contaminated soils, sludge and mill remains would be dumped w1th clean fill
only acting to “fill the remainder” of the pit and cover the dump site.’

Dawn’s letter also explains how a number of “unnecessary and expensive design elements” for
the reclamation cover design of the tailings disposal areas will be “eliminated.” These protective
measures are discarded by Dawn while simultaneously Dawn states that it wants to contlnue to
look for commercial radioactive waste elsewhere.

* Letter to Gary Robertson, Washington State Department of Health, Division of Radlatlon Protection, from David
Delcour, President of Dawn Mining Company, September 9, 1999 . :
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F AILURES OF FEDERAL AND STATE REGULATIONS

NO REQUIREMENT FOR GUARANTEED FULL COST BONDING MECHANISMS FOR RECLAMATION -
Newmont Mining Company, the wealthy parent of Dawn Mining Company, claims that it is not
financially responsible for reclamation of the mine site.>> The Department of Interior previously
notified Dawn that when the lease was terminated, it, and potentlally other agencies, would seek
to hold Dawn and the Newmont Mining Company (as Dawn's then 51% owner) liable for any
costs incurred as a result of Dawn's failure to comply with the lease and appllcable regulatlons
Despite the fact that Dawn was required to post a $9 million bond for the mine, there is

speculation that this has never been posted. If this is true, then why was Dawn accepted as a
contractor in good standing with the federal government and allowed to bid on Formerly Utilized
Sites Remedial Action Program (FUSRAP) contracts for commercial radioactive waste while
delinquent in providing the bond‘75 7

56’

LACK OF REGULATION TO ENSURE COMPLETE RECLAMATION - The disposal of imported
radioactive dirt or source materials from the Midnite mine site could set a dangerous precedent
for other mining companies who would promote similar disposal schemes instead of proper and
complete reclamation. Full reclamation of the Midnite mine without the use of funds generated

by 1mport1ng and dumping radioactive dump is possible, but so far has not been considered as an
" option by either the Dawn Mining Company or the Newmont Mining Company

In February 1999, the EPA proposed that the Midnite mine be included on the National Priorities .
List (NPL) in order “to prevent further environmental harm from mine waste, contaminated
ground water and surface water runoff from the mine.”® If added to the NPL, the site will be
eligible for clean up under the federal Superfund program.

Recent considerations by the U.S. Nuclear Regulatory Commission to expand the Dawn low-
level radioactive waste dump into an industrial waste dump have additional concerns. Disposing
of wastes other than 11e.(2) byproduct material can only compound the potential for pollution,
and complicate necessary monitoring and cleanup from additional toxic pollutants with
potentially unknown or poorly understood synergistic effects.*

35 U.S. Securities and Exchange Commission, Newmont Mining Company, Form 10-Q, CIK Code 71824, August
16, 1999
.56 Ibid
57 Personal Communication, Owen Berio, September 6, 1999

8 EPA News Release, EPA Proposes Midnite Mine (Stevens County) For Incluswn on National Priorities L1st
February 16, 1999
- %9 Letter to the U.S. Nuclear Regulatory Commission’s Commissioners, from W.D. Travers, Director of the
USNRC’s Office of Nuclear Material Safety & Safeguards. SECY-99-012, April 8, 1999
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MIDNITE MINE
Mine Profile

NAME: Midnite Uranium Mine

LOCATION: Spokane Indian Reservation '
’ Approximately elght miles from We11p1n1t northeastern Washlngton

COMPANY: - Dawn Mining Company (DMC), a subsidiary of Midnite Mlnes
‘ Majority interest in DMC held by Newmont Mining Corporation

MINERAL: Uranium

OPERATING STATUS:
Late 19505 to 1981

PRIMARY REGULATORY OVERSIGHT:
U.S. Department of Interior
Bureau of Indian Affairs

Bureau of Land Management
EPA

LAND OWNERSHIP:
: Spokane Indian Reservatlon

FOR MORE INFORMATION CONTACT:

Dawn Watch: Owen Berio  509. 937 2093 WWW. dawnwatch org
Mineral Policy Center:  202.887.1872 L
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'THE WAY FORWARD

The federal goverﬁment has a legal obligation to prevent unnecessary and undue degradation of
our public lands. Lands of pristine beauty and rugged natural settings. Lands of abundant
wildlife and majestic vistas. ‘

Today, rather than being protected, our public lands are threatened by the mining of gold,
copper, silver, and other hardrock minerals. Open pits and waste rock piles have scarred the
landscape. Toxic waste from active and abandoned mine sites has contaminated our surface and
groundwaters - threatening wildlife habitat as well as local drinking water supplies.

How could this happen? The answer is inadequate environmental regulation. From the

" antiquated Mining Law of 1872 and a weak patchwork of state regulatory programs, to the vague
hardrock mining regulations utilized by the Bureau of Land Management, current laws and
regulations fail to provide the necessary oversight of hardrock mining on public lands.
Consequently, irresponsible mining has devastated the landscape, as exemplified by the mines
described in this report. It doesn’t have to be this way.

The Department of the Interior's Bureau of Land Management (BLM) is the manager of the
largest share of publicly owned land in the United States. The government's authority to regulate
mining's environmental impacts on BLM land is found in the Federal Land Policy and
Management Act of 1976 (FLPMA). Under FLPMA, the Secretary of the Interior is directed to
"take any action necessary, by regulation or otherwise, to prevent unnecessary or undue
degradation on the federal lands.” In carrying out this mandate, however, the Secretary must
adhere to the weak hardrock mining regulations contained in Section 3809 of the Code of
Federal Regulations (43 CFR 3809). Published in 1981 when James Watt headed the
Department of Interior, these regulations are outdated and ineffective. In fact, when first
published, it was expected that these regulations would need to be updated to keep pace with
future technology and practices.

Frustrated by this ineffective regulatory instrument, Secretary of the Interior Bruce Babbitt
initiated a process in January 1997 to update and revise the "3809" regulations. Despite
exhaustive public comment and involvement from all stakeholders, industry advocates in
Congress have blocked or delayed the rule making process at every opportunity.

Many critics of the Department of the Interior's proposal to revise the "3809" regulations argue
that the states adequately regulate the environmental impacts of hardrock mining on federal land.
Thus, these critics argue that the federal government should defer to the states in regulating
mining's impacts on these lands. - :

However, state regulatory programs mirror many of the worst flaws of federal regulations. State
laws are riddled with exemptions for small-scale mining, provide inadequate systems of
inspection and monitoring, and fail to require mines to do baselines studies or characterize
environmental risks before they begin mining. Few states mandate that mining operations on
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federal land follow proven "best available technology standarcis" for operating and reclaiming
mined land.

The lack of consistency among state programs is an additional risk to public lands. Most states,
including Arizona, Montana, New Mexico, Nevada, and Alaska have inadequate reclamation
laws. However some states are more progressive on certain issues. California and Nevada
require operators of proposed mining projects to analyze the acid generating potential of their
wastes, and Arizona imposes some "best available demonstrated control technology" operating
standards at its mines. '

In the end though, the inconsistent level of environmental protection provided by state programs
is not an adequate substitute for a strong federal regulatory program that sets a clear standard for
environmental protection of our federal lands. The level of environmental protection accorded to
public land should not depend on state boundaries. Rather, the American public should be
assured that regulation of mining activities on any public lands would conform to a consistent set
of high standards. ‘Federal authorities, through appropriate regulations, must therefore establish a
~ high level of performance and operating standards that all states must meet. Certainly protection
of federal lands must rest squarely with federal authorities, for they alone are entrusted with a
duty to all Americans to "prevent unnecessary or undue'degradation" on our public lands.

Although many industry actors are indeed well intentioned, regulations are not written for the
good actor. They are written for whose who have mishandled the spill, walked away from the
cleanup, showed disregard for community impacts, or polluted the streams.

6 Mines, 6 Mishaps is a case-study examination of the costly environmental impacts caused by
the current state and federal regulatory patchwork, and the irresponsible actors that slip:through
its holes. 6 Mines is by no means an exhaustive study of the problem mines and environmental
degradation caused by hardrock mining. Rather, it provides an overview of the types of
“problems that have occurred at specific mines due to weak laws and regulations. (For Mineral
Policy Center's Essential Elements of Regulatory Reform, see the chart on page 30-31) In the
process, it demonstrates that no matter the good intentions of responsible elements of industry,

no matter the commendable elements of various state regulatory regimes, the current system does
not work.
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ESSENTIAL ELEMENTS OF HARDROCK -

HOW TO PREVENT "UNNECESSARY AND UNDUE

PROTECT WATER QUALITY

" Baseline hydrological data must be required using sound sampling methods. Pre-mining water
- quality must be determined prior to the proposed disturbance. Ongoing water monitoring should
be required.

Guidelines must be specified for identifying and managing potentially acid-generating materials.

In order to protect water resources, all mine applications that require significant long-term water
treatment after mine closure, should be denied. The operator must guarantee that water treatment
after closure will have the desired result within a specific perlod of time. Perpetual treatment of
water should not be allowed.

Reclamation bonds should cover the full cost of complying with water quality standards.
FINANCIAL GUARANTEES

Bonding must be adequate, liquid, and 1ndependently guaranteed. No corporate guarantees or
self-bonding should be allowed as a substitute.

Bonds must cover the full cost of complete reclamation and closure. Bonds should be required
for all long-term water treatment and returned only when the need for water treatment ceases.

All NEPA alternatives should include a full and detailed analysis of the form and amount of
bonding. Additionally, the public should have the right to comment on the adequacy of financial
guarantees and whether bonds should be released. :

Bonds should not be released until it can be estabhshed that a mine will meet all water quality
standards in perpetuity.

CITIZEN INVOLVEMENT

There are a number of steps to mine approval including exploration and data collection,
permitting, bond calculation, operation, reclamation and bond release. The public has a genuine
interest in each of these stages. Public input should be allowed and encouraged at each step.

Citizens often have information, insights, skills and energy that can assist the Bureau of Land
Management (BLM) in carrying out its mandate to prevent unnecessary or undue degradation.
Furthermore, by soliciting public input on mining operat1ons on public lands, BLM :can avoid
and defuse controversies. !
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MINING REGULATORY REFORM

DEGRADATION” OF PUBLIC LANDS

NOTICE MINES -

The ability to avoid submitting plans of operations and participating in the NEPA process viathe
“Notice Mine” exemption should be eliminated. Small mines under the “Notice Mine” '
provisions, and mines that do not cause "significant disturbance" under the U.S. Forest Service .
alternative, escape the NEPA process. However, both types have the potential to create
unnecessary or undue degradation,.and both are abused today with regulatory acquiescence.

INSPECTION AND ENFORCEMENT

The Secretary of the Interior should take the enforcement authority that he has under the Federal -
" Land Policy and Management Act (FLPMA) and bring it to life under new BLM 3809

~ regulations. This should include using civil and criminal penaltres for those who violate the new
regulations. BLM should be required to issue cessation orders and revoke permits when certain
infractions or violations occur.

Citizens should have the rlght to petition for inspection and enforcement in order to spur the
* BLM into fully 1mplement1ng its FLPMA obhgatlons

“Bad actors”, and their corporate afﬁllates, must be blocked from operating on public lands.
TECHNOLOGY AND RECLAMATIOI\E STANDARDS'

A standard must be established that will drive the industry to use the most efficient and
successful technology available to protect the environment. - In other regulatory arenas, setting
technology standards has driven improvements in environmental performance without causing
signiﬁcant losses of productivity. Mineral Policy Center recommends that BLM use, at a
‘minimum, a Best Technology Standard to improve env1ronmental performance at modern mme
sites.

At a minimum, standards for the health of public lands must address: (1) watershed function; (2)
nutrient cycling and energy flow; (3) water quality and quantity; (4) habitat for endangered,
threatened, or special-status species; and (5) habltat quallty for native plant and ammal
populatlons and communltles : s
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APPENDIX B:
 PRESS ARTICLES |

'1.) Billings, Erin P., State Bonding: Miners ojfer assets to pay reclamatton Billings Gazette
. August 31, 1999 : :

2) Editorial', Miners offer regulators some hard lessons, Missoulian, August 29, 1999
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W STATE BONDING -

: Miners offer
~ assets to pay

reclamation

Gazeae Seaee Buecau

HELENA — The owners of a closéd gold

mine near Lewistown have offered the state
thousands of acres in mineral claims instead of
cash to cover inereases in potlution cleanup costs
a1 the site. :

CR Kendall. Carp: of Golden, Colo., owned
by Canyon Resources Corp.. has proposed
putting up some of its 900.000 acres in surface

and mineral rights across the state as collateral to

cover increases on the reclamation bond al its
‘Kendall gold mine. The company said it decided
to offer up assets because of tight cash flow.

~ *At this point the gold business is very tight.”
said Conrad Parrish. environmental manager of

the Kendall mine. “We have to look for ways to
fulfill obligations that aremn't necessarily the teadi- -

tional ways."”

The Montana Departmment of Environmental
Quality now is reviewing the existing $1.9 million
bond for reélamation at Kendall and rying to
determine how much more will be necded 10
complete cleanup work. Officials have estimated
that as much as $3.7 millioi more might be need-
ed o reclaim the mine site and cover long-term
walcr treatment, ’

The Kendall ming was a cyanide heap-leach
operation that ecascd operating in 1995, :

Jan Sensibaugh, administrator of the depart-

ment’s Permitting and Compliance Division, said
the state hopes by ncxt montb to have deter-
mined how much more money will be needed (or
the reclamation bond. Also, it is reviewing the
value of CR.Kendall’s mincral rights ta deter-
mine whether they would be a valuable enough
asset to replace cash. -
- Reclamation bonds are held as an assurance
mine cleanup gets completed. The bond is rarely
tapped unless a company goes belly up or cannot
complete the rectamation itself and the state
needs the money to do the work. .

Sensibaugh said the state has yet to accept a
company's nineral rights as collateral for a metal
mine reclamation bond, but has some lecway in
. doingso.

’ “As far as [ -understand it, the DEQ has the

fiexibility to accept anything as a bond,™

- Sensibaugh said. “We have in some cases, not
under the Metal Mine Reclamation Act but
under the Open Cut Act, accepled vacant prop-
erty or a house, things like that,

7 *“The problem is assessing the actual value of
whal is offered as 2 hand when it isn’t casli.™
But Bonnpie Ciestring, communily organizer
for the_Montana Enviconmental Information
Center, said CR Kendall’s ofier cou e the
“fleccing of Montana.” She said not only should
the state stay out of the real estate business, but
she guestions whether it is even legal to aceept
the mineral claims in lieu of cash. .

} “It’s is MEIC’s position 'that state law pro-
hibits the DEQ from accepting assets that deval-
ue over time and with good reason —- to protect
the Montana taxpayer.” Gestring suid. “Clecarly

(More on Mine. Page 10A)

Mine
Froin Page 1A

niineral rights and surface rights fall
under this category with the conlin-
ving plummeting price of gold.”
“The Montana Environmental
lutormation Center has [liled a for-

- mal intent to sue the state if it docs-

n't review and increase the Kendall
mine reclamation bond in a timely
manner. .

The state now is analyzing CR
Kendall's offer and trying to deter-
mine whether the mineral rights
could be sold. The mineral rights
would only be marketed, however,
il Kendall couldn't finish the recla-
mation work itself. S

“We don’t want to take somc-
thing that has a theorctical value
and then can’t pay the puy on the
bulidozer,” Sensibaugh said. “We're
being carcful to ensure this is what

jt's exaclly worth and we aren’t:

. purposcs.’

going to take anything we doo’t feel -

we could sell if we necded to,”
Parcish said the iden would be

to get the mineral claims back with
. the rest of the bond after the com-

pany completes reclamation at the
inine. About two-thirds of the work
at the sile has been reclaimed, he
said. : :

tle said under the deal. the state

‘likely would pick and choose what

claims it would hold on to. rather

than, Lhe entire 900,000 acres worth.

“We're not proposing that the
state hold the entire loL as collater-
al.” Parrish said. “We™lt settle on a
bond amount. setile on the viduas
tiotr and then settic on which faneds
from among that package the state
would hold for collatéral honding

‘Gestring. however, said il the
mining company is looking fov cre-
ative ways to-fulfiit their pallution
cleanup obligations, it should sim-
ply sch it's minernl and rurface
rights and give the stite the cash,
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B The Missoulian strives to presert to readers 3,
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writers. Missoulian Editorials express the views of
the newspaper's Editorial Board. Signed :
commentary, columus, letters and editorial :
cartoons represent the independent views of the |
~ authors. Comments and suggestioss always ar x
welcome. ' 5
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mainain water-treatment facilities at the defunct

Zortman-Landusky gold mine south of Maita
icgi=ted the annual budget for the work. For now,
the state of Montana has taken
over, and taxpayers are footing

I n a matter of months, the contractor appointed to

SUMMARY;

the bill for work needed to
’ ot control watcr pollution.
Reciamation That may be the least of
laws were troubles in store at a mine once .
" supposed to touted as a model of
usher hard-rock ~ Montanas new mining
. industry.
mining into a State officials say it may
new,more  take as muchas $38 million to
responsible era.  rectaim Zortman-Landusky as
: . tequired by Jaw. But the mine
_BUE reclamation operator, Pegasus Gold, wenl
isn't éxactly bankrupt. While in operation,
Pcgasus posted bonds to

assured. !
: .ensure reclamatian, but those
: bonds total $29.6 million.
Lawyers for the state got another $1 million for
reclaration from the bankruptey court oversceing
reorganization of Pegasus. Optimists at the
Department of Eavironmental Quality hope the

" money wil] stretch far enough. You should hope

they're right: You and your neighbors will make up

\

MISSOULIAN EDITORIAL

any shortfall. All in af], the state is counting on nearly
$80 million worth of bands to ensure cleaup at five
Pegasus mines.

Pegasus' baukruptcy has been an eye-opeaing
experience for state regulators. Among the lessons
learned: ’ :

& [t's 3 mistake to assume the companies that
develop mines will stay around ~ ot even cxist - when
it cornes time to clean the mines up.

® Reclamation plans that presume miners will
reclaim their own mines understate the actual cost
whea mincrs go out of business or skip out.
Everything becomes more expegsive when the state
has ta hire contractars for the wark.

# Reclamation bonds required to ensure cleanup
may not be worth as much as expected. At least some
of the insurance companies thal issue reclamation
bonds would rather fight than pay, forcing the statc to
rack up legal expenses or accept tesser scttlements.

Case i point: Safeca Insurance went to federal
court in June to cancel 2 $500.000 bond for
1eclamation at the Diamond Hill mine near
Townsend. The state wert 1o court to prevent the
company from canceling the boad; the company .
wound up paying the $300,000 - but has since sued
the siate to get the maney back.

Bonds are supposed to guarantce money for
reclamation if a mining company fails (o hunor ifs

~ Miners offer regulators some hard

commitments. But regulators say they're learning
that, with large sums of moncy al stake, at feast some

. companies that issue bonds will exploit any possible
. oppartuity to avoid paving. As a result. DEQ has

adopted a no-nonsense, see-you-in-court approach in
dealing with bond companies.

State laws enacted more than 20 years ago to -
better regulate the mining industry wee supposed to
usher hard-rock mining into a new, more responsible
era. But as the first mines developed under the new

laws start to play out, reclamation is turning out to be

anything but assured. Look hard around the state,
and you won't find 2 single example of a larpe-scale
hard-rock mine successfully reclaimed. ‘

"Unfortunately, we're not at the point where you
can show the citizens of Montana thas everything
works the way it's supposed to," says DEQ Director
Mark Simenich.

Earlier this year, DEQ battled the mining industry
and persuaded the Legislature to make a key change
in the administration of reclamation bonds.
Regulatoes now will review the adequacy of bonds a1
least annually; previously, bonds were subject to
review once every five years. :

Simonich says vatious state agencics also are trying
to da a betler job of coordinating different uspects of
mine regulation. '

“We have learned a great deal,” he says.

lessons

Unfortunately, those lessons have beea learned the
hard way. .
Taxpayess and the environment areq't the only
losers when reclamation plans go awry. Miners
haven't done their industry any {avors, either, Mining
is controversial cnough, even when peaple focus on
Jobs and profits. Leaving citizens of the state with big
messes and big bills to pay after the mines play out is
a good way 10 wear out your welcome,
- In this regard, hard-rock miners would do well to
emulate their coal-mining bretheen.
Thirty years ago, coal mining was hugely

. controversial in Montana. Ranchers,

environmentalists and others feared that strip mining

on a massive scale would leave areas of eastern

Moutana iooking like West Virginia, _ e
You don't hear 2 lot of discouraging words about -

coal mining today, though. That’s largely because

coal mincrs have done & splendid job of reclaiming

strip mines. Coal mincrs have established a track

record of which they are proud, and the pubtic js

satisfied. .

"The story is completely different when it comes to
hard-rock mining. The record of hard-rock mine
reclamation in Montanz is onc of braken
cummitments and public disappointments. Until this
chariges, hard-rock miners will find themselves
embroiled in constant controversy.
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'SIX MINES, SIX MISHAPS

Six Case Studies of What’s Wrong with Federal dhd State
Hardrock Mining Regulations, and Recommendations for Reform

Today’s highly mechanized and chemical-intensive mining industry requires a new set of federal
environmental regulations. Mining techniques have outpaced regulations that were written prior
to the widespread use of modern technology, such as cyanide heap leach processing and large
open pit mines. These new techniques have led to environmental impacts that the old
regulations, written nearly 20 years ago, were not meant to address. While some states have
updated their regulations, no state has a comprehenswe set of regulations that is adequate to
protect federal public lands. :

Over the past three years there has been significant debate about the need to modernize the
Bureau of Land Management’s mining regulations. What is needed is a federal baseline
regulatory standard, on which states can base their own regulations. This standard should
explicitly prohibit practices that cause undue degradation on public lands. As the trustees for the
public lands, the federal and state agencies have a responsibility to protect our lands for future
generations, not leave a legacy of poisoned waterways and fragmented landscapes.

6 Mines, 6 Mishaps, is a case study analysis of six mines from around the United States, -

anecdotally demonstrating where existing regulations have failed to protect the environment and

- communities from unnecessary degradation. The report outlines what essential elements are
needed for comprehensive hardrock mining regulatory reform.

MINERAL POLICY CENTER

Mineral Policy Center (MPC) is a non-profit environmental organization dedicated to protecting
communities and the environment from the impacts of irresponsible mining. The Center

* programs and activities include mining-related research; public outreach; regulatory and
legislative reform of mining laws; initiatives to improve company pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>